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Preface 



Abbreviations 



Diagrams and flowcharts in this manual are at engineering 
change level 816614. 

The diagrams in this manual are organized by operation. 
Thus, the details of machine operations are presented in 
operational flowcharts, most of which are two-level. The 
general flow path of the two-level charts (heavy line) shows 
the major objectives of an operation or instruction. De- 
tailed flow paths of major objectives are located to the 
right of the general flow path. 

Positive-logic diagrams support the operational flowcharts. 
They show logical circuit operation without regard to 
signal levels. Most of the logic diagrams in this manual are 
not block for block representations of Automated Logic 
Diagrams. Rather, only blocks necessary for a logical 
understanding of the operation are shown. 

Other manuals needed to understand and service the 5410 
are: 

1 . The IBM 541 Processing Unit, Field Engineering 
Theory of Operations Manual. 

2. The IBM 541 Processing Unit, Field Engineering 
Maintenance Manual. 



Second Edition 



AAR 


A field Address Register 


ALD 


Automated Logic Diagram 


ALU 


Arithmetic and Logic Unit 


ARR 


Address Recall Register 


BAR 


B field Address Register 


BSM 


Basic Storage Module 


CPU 


Central Processing Unit 


CR 


Condition Register 


CRR 


Condition Recall Register 


DA 


Device Address 


DBI 


Data Bus In 


DBO 


Data Bus Out 


DFCR 


Disk File Control Address Register 


DFDR 


Disk File Data Address Register 


DPF 


Dual Program Feature 


DRR 


Data Recall Register 


EBCDIC 


Extended Binary Coded Decimal Inter- 




change Code 


IAR 


Instruction Address Register 


I/O 


Input-Output 


K 


Thousand 


LCR 


Length Count Register 


LCRR 


Length Count Recall Register 


LPDAR 


Line Printer Data Address Register 


LP1AR 


Line Printer Image Address Register 


LSR 


Local Store Registers 


MAP 


Maintenance Analysis Procedure 


MFCU 


Multi-Function Card Unit 


MPCAR 


MFCU Punch Data Address Register 


MPTAR 


MFCU Print Data Address Register 


MRDAR 


MFCU Read Data Address Register 


MST 


Monolithic System Technology 


PC 


Parity Check 


PG 


Parity Generate 


POR 


Power on Reset 


PSR 


Program Status Register 


SAR 


Storage Address Register 


SDR 


Storage Data Register 


XR 


Index Register 



This is a major revision of, and obsolete, SY31-O202-O. 

Changes are continually made to the specifications herein; any such change will be reported 
in subsequent revisions or TNLs. 

A form for reader's comments is provided at the back of this publication. If the form has 
been removed, comments may be addressed to IBM Corporation, Product Publications, 
Department 245, Rochester. Minnesota S5901. 
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Diagram 2-020. I/O LSR Select Check 
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Diagram 2-030. LSR Parity 
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Diagram 2-050. Invalid Address 
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Diagram 2-060. SDR Parity 
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Diagram 2-070. Carry Check 
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Diagram 2-090. A/B Register Parity 
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Diagram 2-1 10. DBO Parity 
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Diagram 2-120. Op and Q Register Parity 
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Diagram 2-140. Channel P Check 
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Diagram 2- 150. Invalid Device Address 
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Add to Register 



Test Bits On Masked 



Test Bits Off Masked 



Set Bits On Masked 



Set Bits Off Masked 



Move logical Immediate 



Compare Logical Immediate 



Branch On Condition 



Test I/O and Branch 



Load Address 



Command Format 



4°> 
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Diag 4-014 
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Diag 4-030 
4-040 
4-072 
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Diag 4-014 
4-032 

4-050 



-G> 



Diag 4-030 
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Diag 4-100 



-E> 



Diag 4-100 
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Diag 4-073 
4-100 
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Jump On Condition 


Start I/O r 
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Diag 4-074 
4-100 
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Diag 4-030 
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DIAGRAM 
5-100 
5-100 
5-100 
5-070 
5-110 
5-120 

5-oeo 

5-080 
5-080 
5-080 
5-170 
5-160 
5-060 
5-060 
5-060 
5-050 
5-050 
5-050 
5-050 
5-090 
5-090 
5-130 
5-180 
5-190 
5-210 
5-200 
5-140 
5-150 



> 
O 

5 



H- Z E 



INSTRUCTIONS 



OP BITS 
01 23|456 



Zero and Add Zoned ZAZ X 01 00 

Add Zoned Decimal AZ X 0110 

Subtract Zoned Decimal SZ X 01 1 1 

Move Hex Character MVX X 1000 

Edit ED X 1010 

Insert & Test Characters ITC X 1011 

Move Characters MVC X 1100 

Compare Logical Character CLC X 1 1 01 

Add Logical Character ALC X 1110 

Subtract Logical Character SLC X 1111 



Sense I/O SNS Y 0000 

Load I/O LIO Y 0001 

Store Register ST Y 01 00 

Load Register L Y 0101 

Add to Register A Y 0110 

Test Bits On Masked TBN Y 1000 

Test Bits Off Masked TBF Y 1001 

Set Bits On Masked SBN Y 1010 

Set Bits Off Masked SBF Y 1011 

Move Logical Immediate MVI Y 1100 

Compare Logic Immediate CLI Y 1 1 01 



Branch On Condition 
Test I/O and Branch 
Load Address 



BC Z 
TIO Z 
LA Z 



0000 
0001 
0010 



Halt Program Level 
Advance Prog Level 
Jump On Condition 
Start I/O 



HPL F 

APL F 

JC F 

SIO F 



0000 
0001 
0010 
0011 
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X 



X X 
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X XX 
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Notes: -j|£ Conditioned by Q Reg Bits 

QQ Line developed but not used in this operation 
OP BITS 0123 

X 2 address instruction (can be indexed by bits 0-3) 
Y \ address instruction (can be indexed by bits and 1) 
Z 1 address instruction (can be indexed by bits 2 and 3) 
F Command instruction 



Diagram 5-005. Instructional/Functional Signal Reference 



5410 FEMDM (12/69) 5-005 



Diagram 5-010. I-Op and l-Q Cycles (PART 1 of 3) 



(9/70) 5-010 



Clock 



M-OP CYCLEJ 



Objectives: 

• Load Op code into Op Register 

• Increment Instruction Address Register 

e Load CR to CRR if program interlock 
is off (I/O not busy) 

e Load CRR for alternate program level 
into CR and back into some CRR if 
program interlock is on (I/O busy) 



Address 
Storage 



Clock 1 & 2 



KL141 



Activate 
'lARseld' 



Transfer 
CR to CRR 
or CRR to CR 



| KCI42 



[ ALU controls: 
| Clock 3 & 4 — 
| none, all other 
| times — 'bin sub 


| gate' 
[ comp 


&'bin 
A reg 1 



KYI 21 
KYI 21 



Activate 
■load SAR' 



1 KLT21 



Condition 
| recall register 
| (CRR) for 
| current 

I program level 



E> 



Clock 3 & 4 



^ 




' Alternate Program 
i level PSR (CRR) 



Clock 7 & 8 



Modify high 
order of 
instruction 
address 



Clock 5 & 6 Load Op 

register and 
modify low order 
of instruction 
address 



Activate 
'gate LSR io 

to a 1 



G 



GOTO 
l-Q CYCLE 



Clock 



KG141 



Clock 3 & 4 



Activate 
'mite bit 
7 to A' 



KDI41 



Activate 
Mood Op 
roq' 



ALU output 
I was latched 
I at Clock 4-cd 

I 



KL10I 



AV211 



Activate 
'LSR write 



ALU output 

latched 



KL14I 



Activate 
MAR ield' 



Clock 5 & 6 



KG141 



Activate 
'gate LSR hi 
to B' 



KL101 



AV21! 



Activate 
'LSR write 
high' 



ALU output 
latched 




Objectives: 

s Load Q code into QRegister and: (1) Length Count Register and 

Length Count Recall Register, or (2) Data Recall Register 

e Increment Instruction Address Register 






Activate 
'LSR write 
low' 



AV211 



■ ALU output 
. latched 




l-Q CYCLE 



) 



Clock 7 & 8 



Address 
storage 



JCLJ41 



] ALU controls: 
some as l-Op 
I unless noted 
I otherwise 



Modify high 
order of 
instruction 
address 



Activate 
'lARseld' 



f END \ 
V, l-Q CYCLER 



KCI42 



Place Q code 
in ALU and 
store in LSR's 



Activate 
'load SAR- 



1. 


Busy ' 
Parity check 


2. 


3. 


Attention 1 


4. 


Inv D.A. | 



Used as 



mrer 



Lood Q req 
and modify 
low order of 
instruction 
add 




KL121 




'Prog intlk' 
is deactivated! 
if it was 
active 



Single 
address 
instruction 




KD131 



KL14I 



Activate 
■lAKseld' 



I KGI41 



Activate 
'gate LSR 
hi to B" 

KL101 



AV21I 



KL10) 



JOlil 



Activate 
'lARseld' 



KGI41 



Activate 
'gate LSR Io 
to B' 



1 KGH 



Activate 
'misc bit 7 
to A' 



I KP141 



Activate 

'load Q 



7^ 



I ALU output 
; was latched 
, at clock 4 CD 




K3 

Diog 
5-020 
5-030 
5-042 



TAKE IX CYCLE 



5 



Diog 5-042 



Wait State 



B 



System Reset 



I/O Block SDR 



CI 



Phase DE 



(not) Wait 



Wait State 



System Reset 



I/O Not CE Test 





I/O Not CE Test 


OR 


CE Test No Increm 




Program Interlock 




1 Oo Cvele 




CI 1 and 2 


KG131 


(not) Prog Interlock 


A 


1 Op Cycle 




1 Q Cycle 


A 


CI 3 and i 


Branch or Jump Instruction 



I/O Not CE Test 

Channel Inhibit LSR Load 

Idl e Time 

A or BRegChk 



LSR to A or B 



CI 2 



1 Op Cycle 



CI 6 



CI 4 



(not) IH Cycle 



(not) EB Cycle 



(not) Alter or Display Storage 




KL121 



Diagram 5-012. I-Op and I-Q Cycles (PART 2 of 3) 



5410FEMDM (9/70) 5-012 



8 



B 



Cycle 

Clock 

Load SAR 

Read Call/Write Call 

IAR Select 

LSR Select 

LSR Load 

Load A and B Reg 

A Reg Input 

B Reg Input 

Load ALU 

ALU Control (and) 

ALU Output 

Bin Sub Gate 

Bin Compl A Reg 

Lood Op Reg 

Load O Reg 

Set/Reset Prog Intlk 

Condition Reg 

Op End 











1 Op 


















IQ 












1 1 1 1 


1 

till 


2 
1 1 1 


3 

1 1 1 


4 

1 1 1 


5 
1 1 1 


6 
1 1 1 


7 

1 1 1 


8 

III till 


1 
1 1 1 1 


2 
1 1 1 


3 
1 1 1 


4 
1 1 1 


5 

1 1 1 


6 


7 


8 


















































































































CRR 






















DRR or LCR and LCRR 














Lo m 




Lo m 


Lo m 




Hi m 






Hi and Lo H 




Lo p 






__ 





































CR or CRR 








Force 


Bit 7 












CR-if jump 




Force Bit 7 




r 








SDR 




lARLo 




IAR Hi 










SDR 




IAR Lo 




IAR Hi 
































































(Branch or Jump) 














































































■■ 



















































































































































' 


Reset 




Set 






























1 

































ALD Reference 

KC122 

KC142 

KC132 

KL141 

KL121 

KL101 

RA101 

RAMI 

RA101 

AVI 32 

KYI01 

AV142 

KYI 21 

KY121 

KD141 

KD141 

KD131 

KG111 

KD13) 



Diagram 5-014. l-Op and I-Q Cycles (PART 3 of 3) 



5410FEMDM (12/69) 5-014 



Diagram 5-0:0. I-R Cycle (PART I <>l :> 



Objectives: 

• Execute command instruction, unless program 
interlocked 

• Increment or decrement Instruction 
Address Register 



(12/69) 5-020 



B 



Diag. 5-010 



C 



l-R CYCLE 



clock 



I 



) 



Address 
storage 



Refer to 



Diagram 5-010 
Point | A) I 
to determine | 
which type j 
of cycle to j 
take after l-Q 
cycle * 



clock 3 &4 



Activate 
MARseld' 



clock 5 &6 



Activate 
'load SAR' 



K1141 



KC142 



Add to address in IAR 
for Jump instruction 
with condition satis- 
fied 



Data read 
out to SDR 



KG141 




KG13I 



clock 7&8 



AV21I 




Advance 
j instruction 
1 and Q reg 
i blank 





No 



Activate 
MR program 
backup 1 



KD151 



KG 141 



AV2U 



KG141 




/ END OF \ 
VOPERATIONy 1 




KYI 21 



Cycle 

Clock 

Load SAR 

Read Call/Write Cai I 

IAR Select 

LSR Load 

Load A and B Reg 

A Reg input 

B Reg input 

Load All I 

ALU Output 

bin Compl A Reg 

bin Sub Gate 

Op End 



* Jump Instruction only 



Activate 
'bin comp 
A reg' 



I 



Yes 



KYI 21 




Turn on 
'Op end' 
trigger 


KD131 








Activate 
'LSR write 
high' 


KL101 



ALU Output 
latched 



AV211 



Reference 




I/O Block SDR 



I/O Not CE Test 



Wait State 



System Reset 



OR 



(not) Inhibit SDR Transfe 



(not) EB Cycle 



Recompl Cycle 



OR 



CL 3 and 4 



(not) Alter SAR or Storage 



IR Cycle 




Op End 


CL8 


A 


FF 





KD131 



Gate SDR to B 



KG141 



SAR 



1. 



Main Storage 



SDR 



CL 7 ana 8 



Wait State 



Phase DE 




CLO 


A 


(not) Wait State 



KC142 



System Reset 



OR 



Gate LSR Hi to B 



CL5and6 



Gate LSR Lo to B 



OR 



KG141 



I6 + 2P 



*"► 



Reg 



KYI 21 



8 




Force Bit 7 to A 



OR 



CE Test No Increment 



I/O Not CE Test 



(not) l-R Program Backup 



CL 5 and 6 



Gate LSR 

Lo Normal to A 



*\J 



Bin Compl A Reg 



LSR Write Hi 



LSR Write Lo 



lAR(Hi) lAR(Lo) 

0| l| 2| 3 | 4 1 5|6 I 7l I 1 I 2| 3 l " 4 | 5M 7 



I 16 + 2P 



I 



I 



KG141 



I R Cycle 



Jump Instruction 



CL3and4 



FL 





OE 


B Reg bit 




ALU Blank 


A 


Branch or Jump 


l-Q Cycle 


CL5B 



KG131 



KD15I 





System Reset 


OR 


Set Program Interlock 




CL5B 


A 


Op End 



FL 



on 



ODD CD 



KYI 21 



N -> 



p| OR 

1i 



-R Jump True 



Any I Cycle 



(not) IR rVogram Backup 



(not) CL 3 and 4 



CI 8 



-Eh 



Phase D 



OR 



Channel Inhibit LSR Load 



I/O Not CE Test 



Idle Time 



A or B Reg Chk 



LSR to A or B 



OR 



CL6 



CL4 

(not) EB Cycle 



(not) l-H Cycle 



(not) Alter or Display Storage 



KL101 



IAR Seld 



I Cycle not l-X Cycle 



CL 5 Thru 



Allow LSR Select 



KL14I 



Diagram 5-022. I-R Cycle (PART 2 of 2) 



5410FEMDM (12/69) 5-022 



Diagram 5-030. I-H or 1-L Cycles (PART 1 ol"3> 



(12/64) 5-030 



^ 



V 



w 



V 



Objectives: 

e Load B Address Register except during load 
address instruction 

■ Load selected Index Register for load address 
instruction 

e Load A Address Register for second address 

• Load Adress Recall Register for branch or 
decimal instructions 



n> 



/l-HOR 1-lA 
V CYCLE J 



Diog 5-010 



Refer to 
Diagr am 5 -01 

point | a y 

to determine 
which type 
of cycle to 
take after i-Q 
cycle 



Address 


Clock 










KL141 








Activate 
MAR seld' 






KC142 






Activate 
'load SAR' 













e 



Clock 3 & 4 



Load register. 
High order 
position in 
l-H cycles, 
low order 
position in 
l-L cycles 




j: 



KL101 



Clock 5 & 6 



Modify low 
order of 
instruction 
address 




IKL141 



Activate 
MAR seld' 



KG14I 



Activate 
'gate LSR lo 
to B' 





KG141 


Activate 


'misc bit 7 


to A' 



KYI 21 



Activate 'bin 
comp A reg' 
and 'bin sub 
gate' 



KG141 



Activate 
'gate SDR 
to B' 



Clock 
7 & 8 






Modi- f nigh 
order of 
instruction 
address 



I 



I. 

See Note 1 
for format. 
Branch, test 
-I/O and branch, 
or load address 
operations end 
after I -LI 
cycle. Other- 
wise proceed 
to specific 
operation flow 
charts after 
completing I 
cycles 




KL141 



Activate 
'IAR seld' 



KGH1 



Activate 
'gate LSR 
hi to B' 



KYI 21 



Activate 
'bin comp A 
reg' and 'bin 
sub ga te' 



Op bits (0 
and 1 ) or (2 
and 3) 





KL101 



Activate 
'LSR write 
high' 




<3> 



Diog 5-042 



No 



Activate 
'LSR intchg 
pulse' 
(Diog 4-073) 



Yes 



( END t ~~\ 
VOPERATIONy 



f END OF \ 
V I CYCLES J 



Tested during l-Q ' 
cycle. Activates ; 
Br- Jump true FL. 
(Diagram 4-073) 
KDI5I 



Note 1 : Format for single oddress instruction 
is; I -HI and I- LI cycles or l-Xl 
cycle. Second oddress requires; I-H2 
and I-L2 cycles or I-X2 cycle 



8 



B 



Walt State 



force bit 

7 to A 



IH2orlL2Cycle 



CI 3 and 4 



AARSel 



KL121 



AAR (H!) 



| 1 |2|3|4|5|6|7 



AAR (Lo) 



0|1 |2|3|4|5-FTT 



l-Hl or l-Ll Cycle 




BAR Set 










• 


CI 3 and 4 


A 




BAR (Hi) 


BAR (Lo) 








(not) LDX Instruction 


-°JJ 


|2|3|4|5|6|7 


°L 


1|2|3|4|5|6|7 



KL121 



CI 5 and 6 



KG141 




OR 



\/Q Not CE Test 



CE Test No Increment 



(not) IR Program Backup 



IH 1 or 111 Cycle 



CI 3 and 4 



Allow LSR Select 



Decimal Instruction 



Branch or TIP Instr 



FC Instruction 



OR 



ARRSel 



«, ARR (Hi) 



M |2|3|4|5|6 |7 



rrr 



ARR (Lo) 



0| 1 | 21 3|4|5 | 6 | 7 



KL141 



FL 



Odd CD 



KYI 21 



■EH- 



Any I Cycle 
(not) CI 3 and 4 



(not) IR Program Backup 



LSR Write Hi 



OR 



CI 4 



IH Cycle 



CI 8 



KL.101 Phase D 



LSR Write Lo 



CI 6 







Channel Inhibit LSR Load 




A 


I/O Not CE Test 


OR 




Idle Time 




A or B Ren Chk 




A 


LSR to A or B 



Diagram 5-032. I-H or I-L Cycles (PART 2 of 3) 



5410 FEMDM (12/69) 5-032 



Diagram 5-034. I-H or I-L Cycles (PART 3 of 3) 



5410 FEMD (12/69) 5-034 

▼ 9 



► 



Cycle 

Clock 

Load SAR 

Read Call/Write Call 

IAR Select 

AAR Select(IH2 and IL2) 

BAR Select (IH1 and IL1) 

ARK Select (*) 

LSR Load 

Load A and B Reg 

A Reg Input 

B Reg Input 

Load ALU 

ALU Output 

Bin Sub Gate 

Bin Compi A Reg 











IH 


















IL 












1 1 ! 1 


1 l' 1 1 


1 1 1 


3 

I I : 


4 

1 1 1 


5 

i : ! 


6 
! 1 1 


7 

i i i 


8 
III 1 1 1 1 


i 

i i i i 


2 

1 1 1 


3 
1 1 1 


4 

1 j 1 


5 

i i i 


6 

; i i 


7 

! 1 1 


8 
1 1 1 































































































































































































































Hid 


- " 




Hi B 










l °m 


l°b 


Hifli 




— 








—r "■I 










_ 


























Force B 


t 7 




i 










Force B 


t 7 












SDR 




IAR Lo 




IAR Hi 


! 






SDR 




IAR Lo 




IAR Hi 





















H 
































\ 
































































































! 


i 



















^iu Reference 
KC122 
KCI42 
KC132 
KLI41 
KL121 
KL121 
KL141 
KLI01 
RA101 
RA111 
RAI01 
AVI 32 
AVI 42 
KY121 
KYI 21 



Load ARR during IH1 and IL1 if 
BC, TIO or Decimal Instruction 



1X2 



B 



Cycle 
Clock 



1 1 1 1 


1 
1 1 1 1 


2 

1 1 1 


3 

1 1 1 


4 
1 1 ! 


5 
1 1 1 


6 

1 1 1 


7 

1 1 1 


8 
III 1 1 1 1 


1 
1 1 1 1 


2 

1 1 1 


3 
1 1 1 


4 

1 1 1 


5 
1 1 1 


6 

1 1 1 


7 
1 1 1 


8 
1 1 1 


ALD Referenc 
KC122 


Load SAR 






































KC142 


Read Call/V/rite Coll 










































KC132 


IAR Select 






































KL141 

KL141 


XRI Select (see note) 






































XR2 Select (see note) 






































KLH1 


AAR Select 






































BAR Select 


































KL121 


LSR Load 






Hi ■ 




Lo m 




Lo m 




Hi m 




Hi ■ 




Lo H 




L° ■ 




Hi ■ 


KL101 


A Reg Input 




* 




IAR 




Force 


Bit? 








* 




IAR 




Force 


Bit? 






RA111 


B Reg Input 








SDR 






























RA101 
AVI 32 


Load ALU 






































ALU Output 
Binary Sub Gate 
Binary Compl A Reg 
Op End 












































































AV142 






































KYI 21 






































KYI 21 
KD131 
KL141 


ARR Select 







































* Force bit 7 if IAR Lo contains all l's 
(Predicts a carry from lAR-Lo) 

NOTE: The contents of Op Register bits thru 3 
determine which Index Register is used. 



Instruction 

Format 


Op Bits 


B Address Register 


A Address Register 





1 


2 


3 


2 
Address 


















1 




2 bytes from 
Storage Unchanged 


2 bytes from 
Storage Unchanged 


1 byte from Storage Added 
to Address from XRI 


1 byte from Storage Added 
to Address from XR2 







1 

1 





1 




1 




1 byte from 
Storage Added to 
Address from XR1 


2 bytes from 
Storage Unchanged 


1 byte from Storage Added 
to Address from XR1 


1 byte from Storage Added 
to Address from XR2 


1 
1 
1 










1 




1 




1 byte from 
Storage Added to 
Address from XR2 


2 bytes from 
Storage Unchanged 


1 byte from Storage Added 
to Address from XR1 


1 byte from Storage Added 
to Address from XR2 



Instruction 
Format 


Op Bits 


B Address Register 


JL 


1 


2 


3 


1 
Address 
(non-branch) 








1 


1 


2 bytes from 
Storage Unchanged 





1 


1 


1 


1 byte from Storage Added 
to Address from XRI 







1 


1 


1 byte from Storage Added 
to Address from XR2 


1 
Address 
(Branch) 




1 








2 bytes from 
Storage Unchanged 




1 





1 


1 byte from Storage Added 
to Address from XRI 




1 


1 





1 byte from Storage Added 
to Address from XR2 


Command 




1 


1 


1 







Diagram 5-040. IX Cycles (PART 1 of 3) 



5410FEMDM (12/69) 5-040 



Diagram 5-042. I-X Cycles (Part 2 of 3) 



(9/70) 5-042 



Objectives: 

• Add address to contents of Index Register 

• Load B Address Register unless load address 
instruction 

• Load selected index register if load address 
instruction 

• Load A Register for second address 

• Load Address Recall Register for Branch 
or Decimal operations 




No^ 


low 
\ F-F -^ 

[Yes 




Activate 
'misc bit 7 
to A 1 




3 ) 


1 










Activate 
'bin comp A 
reg 1 and 'bin 
sub gate' 



Low order of 
IAR will carry 
to high when 
incremented 



Activate 
'LSR write 
high' 



KG141 



KYI 21 



KL101 



Clock 3 & 4j Load low 
order of 
selected 
register 



J 7 



Activate 
•XR1 seld' 



'XR2 seld' 



KC142 



j XR1 for Op 
| bit 3. XR2 
I for op bit 2 
I 



KLI41 



Clock 4 




Yes 



KL141 



Activate 
'XR1 seld' 



'XR2 seld' 



j XR1 for Op 
| bit 1 . XR2 
| for Op bit 
I 



KL141 



Activate 
'XR1 seld' 



'XR2 Seld' 



Activate 
'gate LSR lo 
normal to A' 



Activate 
'gate SDR 
to B' 



KG13) 



KG141 



XR1 for Op 
bit 1 (not) bit 
or Op 
bit 3 (not) bit 
2 . XR2 For 

Op bit 
(not) 1 or 

Op bit 2 
(not) 3 



Activate 'bin 
comp A req' 
and 'bin 
sub gate' 



XR1 - Qbit 7 
XR2- Q bit6| 




KL121 



KU41 



Activate 
'sel AAR' 



Activate 
'LSR write 



3" 



KL101 



Clock 5 & 6 



R 



Increment 
low order 
of instruction 
address 



CI 






I 



Activate 
'IAR seld 1 



Activate 
"gate LSR lo 
to B' 



Activate 
'misc bit 7 
to A' 



KGI41 



KG141 



If computation 
resulted in a 
carry, 'temp 
carry 1 gives 
'arith carry 
out' for clock 
7 computation 



Activate 'bin 
comp A req* 

and 'bin 
sub gate' 

i 



Activate 
'LSR write 



KLI01 



lock 7 & 81 Load high 
order of 
selected 

register 



See Note 1 for format. 
Branch, test I/O and branch 
or load address operations 
end after I-X1 cycle. 
Otherwise proceed to 
specific operation flow 
charts after completing 
I -cycles 



Activate 
'XR1 seld 1 



'XR2seld' 



X 



Activate 
'gate LSR hi 
to B' 



KL141 



KG141 



Select same 
index regis- 
ter selected 
at clock 3 



I Select same 
j register 
j selected at 
clock 4 



KL101 



Op bits (0 
and 1 ) or (2 
and 3) 



Take 
I-X2 
cycle 



^6 





Diag 5-030 



Tested during l-Q 
cycle. Activates 
Br- Jump true FL. 
(Diagram 4-073) 
KD151 



KD151 



f END OF "\ f END OF *\ 

\ OPERATIOnJ V . I CYCLES J 



Note 1: Format for single address instruction 
is; l-Hl and 1— LI cycles or l-Xl cycle. Second 
address requires; I-H2 and I-L2 cycles or I-X2 
cycle . 



8 



Inhibit SDR Transfer 



EB Cycle 



(not) Recompl Cycle 



Wait State 



System Reset 



OR 



CI 8 






1 Address Branch 


A 






1X1 or IL1 Cycle 




FL 













LSR Lo (IAR) All 1 - 




A 


IX Cycle JT 






CM and 2 




OR 




Force Bit 7 to A 








A 


CI 5 and 6 






(not) IR Proflram Backup 




(not) I/O Not CE Test 


(not) CE Test No Increment 


1 Gate LSR Lo 




KG141 


IV <-._!. ^ 


1 Normal to A 


A 






1 


CI 3 and 4 








KL141 



Diagram 5-044. I-X Cycles (PART 3 of 3) 



5410 FEMDM (9/70) 5-044 



Diagram 5-050. Set Bits On/Off Masked and Test Bits On/Off Masked (PART 1 of 2) 



(12/69) 5-050 



Objectives: 

bits 1 2 3 4 5 6 7 
Set Bits On Masked Op Code XXI 1 1010 

• If a bit is present in the Q code, turn on the 
corresponding bit in the storage location 
specified by the B Address Register 

• Do not change bits which correspond with bits 
not present in the Q code 

bits 1 2 3 4 5 6 7 
Set Bits Off Masked Op Code XXI 1 ) 1 1 

• If a bit is present in the Q code, turn off 
the corresponding bit in Hie storage location 
specified by the B Address Register 

• Do not change bits which correspond with 
bits not present in the O code 

bits 1 2 3 4 5 6 7 
Test Bits On Masked Op Code XXI 1 1 000 

• If a bit is present in the Q code, test to see 
if the corresponding bit in the storage 
location specified by the B Address Register is on 

• Ignore bits which correspond with bits not 
present in the Q code. 

• Turn on 'test false' latch if selected bits 
are not all on 

bits 1 2 3 4 5 6 7 
Test Bits Off Masked Op Code XXI 1 1 001 

• If a bit is present in the O code, test to see 

if the corresponding bit in the storage location 
specified by the B Address Register is off 

• Ignore bits which correspond with bits 
not present in the Q code 

•Turn on 'test false 1 latch if selected bits 
are not all off 



''SET BITS ON/OFF MASKED 
.TEST BITS ON/OFF MASKED^ 



Clock 




Clock 3 & 4 



Set bits on: 
Combine DRR 
with storage. 
"Set~biVoff7 ~ 
Complement 
DRR and 
combine with 
storage . 
Testblh on: 
Compare bit 
positions on 
in DRR with 
same positions 
in storage. 
"fest~b"its off"' 
Compare the 
complement of 
bit positions 
on in DRR 
with same 
positions in 
storage 



KD111 



''oits on/off 




Yes 




masked 
■\operat i on/ 








No 




Activate 
'store data 
group' 










» 




Activate 
'new data to 
storage' 


1 
















Activate 
'sel BAR' 


KL121 








Activate 
'load SAK' 


KC142 



RN131 



KYI 11 



^ bits on or 
test bits on 
n. operation/ 

|Yes 
| KYI 01 


*\No 














Activate 
'bin comp 
A reg' 


Activate 
'or gate' 












Activate 
'and gate' 








"- 

















KYI 21 



KYI 01 




Test bits on: 
A Reg bit and 
(not) B Reg bit 
Test bib off: 
A Reg bit and 
B Reg bit. 



Clock 7 & 8 



KL121 



Activate 
'sel ORR 
and LCR' 




BAR is 

decremented 
from 5 to 8 
time but is 
insignificant 
for this 
operation 



Set Bits On/Off 



KG131 



Activate 
'gate LSR lo 
normal to A' 



Load DRR 
into A reg 



KG141 



Activate 
'gate SDR 



& $ 



Machine Cycle 

Clock 

Read Call/Write Call 

Load SAR 

BAR Select 

DRR Select 

B Reg Input from SDR 

A Reg Input from DRR 

Load A and B Reg 

Load ALU 

ALU Output to SDR 

Store New (New Data) 

Bin Compl A Reg (Set Bit Off) 

ALU Control (And/Or) 

Op End 




1 1 1 1 


1 


2 


3 

i i i 


4 
t i i 


5 
i i i 


6 
i i i 


7 
■ i i 


8 
i i i 



























































































































































































































































































ALD Reference 

KC122 

KC132 

KC142 

KL121 

KL121 

RA101 

RA111 

RAI01 

AVI 32 

A VI 42 

KC132 

KYI 21 

KYI 01 

KD131 



9 



Single EB Cycle Instr 




CL8 




Op End 




A 




A 


FF 


EB Trigger 









KD131 



B 



Op Bit 4 



CI 3 and 4 



(nop Zone Num Interchange 



KG131 



Test Bits On/Off 





I 1 1 1 


1 
1 1 1 1 


2 
i i i 


3 
i i i 


4 
i i i 


5 
i i i 


6 
i i i 


7 
i i i 


8 
i ■ i 










































































































































































































































■ 



























ALD 
Reference 



KC122 

KC132 

KC142 

KL121 

KL121 

RA101 

RA111 

RA101 

AVI 32 

KYI 21 

KYI 01 

AVI 42 

KG101 

KDI31 



(not) Op Bit 4 



One Address Non Branch 



Channel Inhibit LSR Load 



I/O Not CE Test 



Idle Time 



A or B Reg Chk 



LSR to A or B 



EB Cycle 



Clock 2 



Diagram 5-052. Set Bits On/Off Masked and Test Bits On/Off Masked (PART 2 of 2) 



5410FEMDM (12/69) 5-052 



Dumrjm S-060 Store. Load, or Add to Register (PART 1 of 3) 



(12/69) 5-060 



Objectives: 

bits -01 234567 
Store Register Op Code XXI 1 01 00 

• Store the registers which are selected by the Q 
code into the location specified by the BAR 

bits -01 234567 
Load Register Op Code X X 1 1 1 1 

• Load the registers which are selected by the Q 
code with data from the location specified 

by the BAR 

bits - 1 2 3 4 5 6 7 
Add to Register Op Code X XI I 1 1 

■ Add the data from the location specified by the 
BAR to the contents of the registers which are 
selected by the Q code 

• Load the results into the selected registers 



Clock 1 & 2 



£ 



RNlll 



Set CR to 
equal on 1st 
cycle of add 
to register 
operation or 
load CR oper- 
ation 



Clock 3 & 4 



Perform 

operation 

objectives 



s: 



c 



LOAD, STORE, OR 
ADD TO REGISTER 



I 



) 



Address 

-'irage 



5 



Requires 
2 B 
cycles 



Ok 



KDlll 



Activate 
'EB cycle' 



KL101 




KT131 



Activate 
'IAR/ARR ?2 
sela" or 'ARR/ 
IAR P2 sela" 



Activate 
'PI IAR/ARR' 
or 'PI ARR/ 
IAR' 




KL101 



|Load CRoper- 
ption is Q bit 5 
|(not) Q bit O 



RNlll 



Qbit5 
(not) Q 

bitO 



KL121 



KYI 31 



Activate 
'sel BAR' 



I Could be 
I any IAR, 
I whichever 
I is current 



IKL141 



KL121 



I KG) 41 



| If add to 
| register oper- 
| ation and com- 
| Dotation re- 
j suits in a 
I carry, 'digit 
J carry' is 
j activated to 
I give 'arith 



PSR is used 
as the CRR 
and the LCRR 




B 



Op Bit 5 



(not) Op Bit 4 



OR 



(not) Op Bit 6 and Not 7 



1 Address Nonbranch 








(not) 1st E Cycle 


A 


Op End 


EB Triager 


CI 8 


l A 


FF 











KD131 



1 Inhibit SDR Transfer 










EB Cycle 


A 






(not) Recompl Cycle 


(not) CI 3 and 4 


OR 






Alter SAR or Storage 


Wait State 


I/O Block SDR 




OR 




System Reset 






KG141 



Gate SDR to B 



Main Storage 



SAR 



SDR 



Phase DE 




CI 


A 


(not) Wait State 



Load SAR 



KC142 



*"X 



J 



X-*- 



Store New 



(not) Op Bit 4 




(not) Op Bit 7 


A 




1 Address Non-branch 



(not) 3C to 5C 



RN131 



Op Bit 6 



(not) Op Bit 7 



OR 



(not) Test On or Off 



(not) Op Bit 6 



(not) Significant Digit 



EB Cycle 



Bin Add or Sub Group 



(not) Edit Instr 



EB Cycle 



Store Data Group 



New Data to Storage 



CI 4 CD 



KYI 11 



RN131 



CI 6 



KC132 







CI 5 


and 6 




Gate LSR Lo to B M 


f 










A 


. 




OR 










N 




% 


9 


System Reset 
























CI 7 


and 8 


A 






t 




CI 1 and 2 




OR 


Gate LSR Hi to B 






© 




EB Cycle 


A 


KG141 







16 + 2P i 



OR -, 



KYI 21 



Bin Sub Gate 





1 Address Format 


EP 


minate 


EB CI 5 and 6 , 


. |a 


FF 






N 


^ 










KYI 11 



Force Bit 7 



OR 



CI 5 and 6 



(not) IR Prog Backup 



I/O Not CE Test 



CE Test No Increment 



Wait State 



System Reset 



Bin Compl A Reg 



A] Odd C D 



KYI 21 



\ . 



LSR Write Hi 



LSR Write Lo 



LSR Hi (Selected 

by Q Code) 

| 1 1 2 | 3 14 | 5|6| 7 



LSR Lo (Selected by 
Q Code] 



Oil I 2 13 I 4 | 5| 6 |7 



1 



LSR Select 



LSR Write Hi 



BAR (Hi) 
| 1 | 2|3 | 4 | 5 | 6 | 7 



LSR Write Low 



(not) 1st E Cycle 



EB Cycle 



■0-1 



CI 3 and 4 



KG131 



Gate LSR Lo Normal to A 



Add to Reg or Store Instr 



1st E Cycle 



KG131 







EB 3C to 5C 








A 


Bin Add Group 


(not) Op Bit 7 




A 


(not) Op Bit 4 








1 Addr Non Branch 



KYI 21 



Q Code (l-Q Cycle) 



EQ 


■ 

Cond 
Reg 


Lo/Hi 


Bin 
Ovfl 


Dec 
Ovfl 


Test 
false 



OR 



■0- 



CI 8 



OR 



CI 6 



BAR (Lo) 



1 2 3 



1 *\S\6 \ 7 



BAR Sel 



EB Cycle 



CI 5 Thru 



(not) Recompl Cycle 



(not) Inhibit LSR Select 



KL121 







Channel Inhibit LSR Load 




A 


I/O Not CE Test 


OR 




Idle Time 




A or B Req Chk 




A 


LSR to A or B 



Phase D 



1st E Cycle 



EB Cycle 



Holfword Format 



CI 4 



Diagram 5-062. Store. Load, or Add to Register (PART 2 of 3) 



5410FEMDM (12/69) 5-062 



Machine Cycle 
. Clock 

Read Call/Write Call 

Load SAR 

BAR Select 
|«w LSR SelectfDetermined by Q Code) 

B Reg Input 

A Reg Input 

Load A and B Reg 
D Bin Compl A Reg 

Bin Sub Gate 

Load ALU 

ALU Output 
^ Load LSR 

CR Control (Load and Add Reg) 

EA Eliminate 

Store New (Store Reg Operation) 
Q First E Cycle 

Op End 









1st EB 
















2nd EB 














1 1 1 1 


1 
1 1 1 1 


2 

1 1 1 


3 
1 1 1 


4 
1 1 1 


5 
1 1 1 


6 

1 1 1 


7 
1 1 1 


8 

1 1 1 



1 1 1 1 


1 
1 1 1 1 


2 
1 1 1 


3 

1 1 1 


4 
1 1 1 


5 
1 1 1 


6 

1 1 1 


7 
1 1 1 


8 
1 1 1 






















































































































































Add an 
(SDR) 


d Load Reg 

in liinwunirm, 


BARLo 




BAR Hi 








Add and Load Reg 

(SDR) \„„„i„„\,„„»„„. 


BAR Lo 




BAR Hi 










Add and Store 

immrm 'rmrnm 


Force 


1 












j^j^m^j 


Force 1 






























\-T 
















Add and Store Reg 
















Add and Store Reg 
















Add and S 


■ore 
















Add and "Store 


























































BAR Lo 




BAR Hi 












BAR Lo 


Hi 










Lo m 




BAR Loej 




BAR H\m 










Hi ■ 




BAR Lo ■ 




BAR Hi ■ 




Reset 








Set 

■1 


















■jj Set 


(Add to Reg only) 

























































































































































































ALD Reference 
KC122 
KC132 
KCU2 
KL121 
KL121 
RA101 
RA111 
RA101 
KYI 21 
KYI 01 
AVI 32 
AVU2 
KL101 
KG111 
KYI 11 
KC132 
KD1II 
KD131 



LSR Selection 


Q Code bits 


With Q bit 


With No Q bit 


1 


Interrupt 1 IAR 


P2-IAR 


2 


Interrupt 2 IAR 


PI -IAR 


3 


Interrupt 3 IAR 


IAR 


4 


Interrupt 4 IAR 


ARR 


5 




PSR 




6 




XR2 




7 




XR1 




No other bits 


Interrupt IAR 







Condition Register 


Operation 


Equal 


Low 


High 


Binary Overflow 


Test False 


Decimal Overflow 


Load PSR 


If ALU bit 7 


If ALU bit 6, not 7 


If ALU not bH 6 or 7 


If ALU bit 2 


If ALU bit 3 


If ALU bit 4 


Add to Register 


If Result is zero 


If Result is not zero 
and a high order carry 


If Result is not zero 
and no high order carry 


If Result is too large 
for Register (no high 
order carry) 











Diagram 5-064. Store, Load, or Add to Register (PART 3 of 3) 



54 1 FEMDM ( 1 2/69) 5-064 



Diagram 5-070. Move Hex Character (PART 1 of 2) 
2 ▼ 



Objectives: 



01 2 3 4567 
Op Code X X X X 1 



• Move numeric (lower four bits) or zone (upper four bits) 
portion of the byte in the location specified by the 

A Address Register, to the numeric or zone portion of 

the byte in the location specified by the B Address Register 

• Do not change the other half of the B address 
location byte. 

e Do not change the A address location byte. 

• Bits 6 and 7 of Q code specify portion used. 



B 



Clock 



( MOVE HEX*\ 
^ CHARACTER J 



Address A 
address 
storage 
location 



Clock 
344 



Store A 
field byte 
in ORR 



Clock 



Address 6 
address 
storage 
location 



J 



KD121 



Activate 

•EA 

cycle' 



[<£Ji2 



Activate 
'load SAR' 



KGI41 



Activate 
'gate SDR 
to B' 



KL121 



Activate 
'sal DRR 
and LCR' 



i IS LI 91 



Activate 
TSR write 
low" 



KD111 



Activate 
'EB 

cycle 



Q 



Clock 
3 &4 



£ 



Store select- 
ed portion 
of DRR and 
unchanged 
portion of B 
field byte 
in B address 
location 



Activate 
'store data 
group' 



Activate 
'sel AAR' 



RN131 



KL121 



AAR is 

decremented 

from 5 to 8 

time but is 

insignificant 

for this 
operation 



Activate 
'new data 

to storage' 



KY111 



Activate 
'sel BAR' 



Activate 
Mood SAR' 



KC142 



KL121 



RN121 




KG, 31 



KG141 



Activate 
'gate SDR 
to B' 



RNI21 



Activate 
'and' and 



•""to numeric or 
numeric to nume 


\ No 




rc^ 




N. move j/"^ 




^v-^ies 




1 RN121 






RN12 


Activate 




Activate 


"move num 1 




'move zone' 




< 1 

KC132 KC132 


Activate 
'store new' 


1 'Read call/ 
j write call' 




| enters data 

















(12/69) 5-070 



Clock 7 8.8 



£ 



End 

Operation 



1 KD131 




BAR is 
decremented 
From 5 to 8 
time but is 
insignifi- 
cant for this 
operation 



( END OF A 
VOPERATION^ 



Q 

bits 

|6 7 




10 


zone to zone 


10 1 


numeric to zone 


ll 


zone to numeric 


!' 1 


numeric to numeric 



EA 



EB 



Machine Cycle 
Clock 

Read Call/Write Call 

Load SAR 

AAR Select 

BAR Select 

B Reg Input (SDR' 

DRR Select (A Reg Input) 

Lood A and B Reg 

ALU Control (And/OR) 

Lood ALU 

ALU Output 

Lood LSR 

Store New (New Data) 

First E Cycle 

Op End 



1 1 1 1 


1 

1 1 1 1 


2 | 3 
i i 1 1 1 1 1 


4 

i i i 


JJJ_ 


6 

1 ! i 


7 
I 1 I 


8 
I I 1 


i i 1 1 


t 
1 1 i i 


i 
i i i 


3 
1 I i 


i 
i 1 I 


1 1 1 


















































































































































































































































































































































Lo B 




Led 




H<d 






_ H J-« 








Lofl 




H>B 








































































■■■1 



ALD 
Reference 



-CI22 
KC132 
KC142 

KLI21 
KL! 21 

RA101 
KL121 
RA10I 
KY101 
AVI 32 
AV142 
K Ll 01 
KC132 
KD111 
KD131 



9 



EB Cycle 






(not) Recomol Cycle 


A 






Inhibit SDR Transfer 






Wait State 






OR 




System Reset 














OR 








(not) 3 and 4 time 




Alter SAR or Storage 


I/O Block SDR 



Single EB Cy Instr 




3 Bits 
o&7 







Zone to Zone 


1 


Numeric to Zone 


1 


Zone to Numeric 


1 1 


Numeric to Numeric 



ALU Controls: No Controls-Output Same As B Reg 
Both And and Or-Output Same As A Reg 



Diagram 5-072. Move Hex Character (PART 2 of 2) 
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Diagram 5-080. Move Characters or Compare, Add, or Subtract Logical Characters (PART 1 

2 ▼ 3 ▼ 



of 3) 



(12/69) 5-080 



Objectives: 

1 . Move Characters 



bits 1 2 3 4 5 6 7 
Op Code X X X X 1 1 



• Move the contents of the A field to the B field 

bits 1 2 3 4 5 6 7 

2. Compare Logical Chars. Op Code X X X X 1 1 1 

• Compare the A field data with the 
B field data 

bits 1 2 3 4 5 6 7 

3. Add Logical Characters Op Code X X X X 1 1 1 

• Binary add the A field data to the B field data Clock 5 & 6 
and store results in B field location 

bits 1 2 3 4 5 6 7 

4. Subtract Logical Characters Op Code X X X X 1 1 1 1 

• Binary subtract the A field data from the B field 
data and store results in & field location 

5. All Operations 

• A and B fields are same length 

• Length of field is Q code plus 1 

• Set Condition Register except during move operation 

MOVE, COMPARE 

ADD, SUBTRACT 

LOGICAL 



Decrement 
low order 

of AAR 



Clock 



Address A 

address 

storage 

location 



EF-©^ 



Clock 3 4 4 




RN131 



Op code 
activates 

I 'store data 

| group' 




KD121 Clock 7 8 8 



Activate 
'1st E cycle' 



Decrement 
high order 
of AAR 



KD121 



Activate 
'EA cycle' 



KL121 



Activate 
'sel AAR' 



KC142 



Activate 
'load SAR' 



Clock 



KG141 



Activate 
'gate SDR 
to B' 



& 



Activate 
'sel DRR and 
LCR' 



IKLIOI 



Activate 
'LSR write 
low' 



KL12I 



Activate 
'sel AAR' 



KG14 



Activate 
'gate LSR lo 
to B' 



KG141 



Activate 
'misc bit 7 
to A' 



KYI 21 



Activate 
'bin sub 
gate' 



Activate 
'LSR write 
low' 



ZT 



~l KL121 



Activate 
'sel AAR' 



KG141 



Activate 
'gate LSR 
hi to B' 



I KYI 21 



Activate 
'bin sub 
gate' 



KL101 



Activate 
'LSR write 
high' 



Clock 1 & 2 



Clock 3 & 4 




Decrement 
LCR each B 
cycle except 
First B cycle 



Activate 
'sel BAR' 



1 KC142 



Activate 
'load SAR' 




Yes 




1 KG141 



Activate 
'gate LSR 
hi toB' 



KYI 2), 



Activate 
'bin sub 
gate' 



KL101 



Activate 
'LSR write 
high' 



KYI 11 



Activate 
'new data 
to storage' 



1 KG141 



Activate 
'misc bit 7 
to A' 



"I KG101 



Activate 
■CR equal' 



AVI 42 



I ALU 
I output 
I latched 



1 KL121 




Activate 
'bin comp 
A reg' 



Clock 3CD 




KYI 21 



Clock 7 & 8 



Decrement 
high order 
of BAR and 
check for 
blank Q reg 



KC132 



^ 



4CD 



& 



A and B 
cycles ore 
reapeated until 
Q reg is 
blank. When 
Q reg is blank, 
end of Held 
has been 
reached and 
operation is 
ended 



Clock 5 & 6| Decrement 
low order 
of BAR and 
set CR 



8 



1L No^ 




^KGlll 


Activate 
■CRhi' 






KY131 

If computation 
resulted in a 
carry, 'digit 
carry' is 
activated to 
give 'arith 
carry out' at 
next clock 
3c-5c 



'»-— /ToY 



No 




KYI 21 



Activate 
'bin sub 
gate' 



| KL101 



Activate 
'LSR write 
low' 



KL121 



Activate 
'sel BAR' 



KG141 



Activate 
'gate LSR 
hi to B' 



KY121 




KD131 



KLI01 




G 



Yes 



END OF 
OPERATION 



D 



CI 5 and 6 



Wait State 



B 



System Reset 



Gate LSR Lo to B 



2 Address Format 



EB Cycle 








(not) Recompl Cycle 


A 






(not) CI 3 and 4 Time 


OR 




I/O Block SDR 






Wait State 


Alter SAR or Storage 




OR 




System Reset 




KG141 






EA Cycle 






CI 5 Thru 




Not Inhibit LSR Select 


KL121 








EB Cycle 




A 


CI 3 Thru 




(not) Recompl Cycle 



KL121 



Diagram 5-082. Move Characters or Compare, Add, or Subtract Logical Characters (PART 2 of 3) 
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Diagram 5-084. Move Characters or Compare, Add, or Subtract Logical Characters (PART 3 of 3) 

2 ▼ 3 ▼ 4 



(12/69) 5-084 



9 



Machine Cycle 

Clock 

Read Call/V/rite Call 

Load SAR 
AAR Select 
BAR Select 
LCR/DRR Select 
A Peg Input 
B Re,; Input 
Load A and B Reg 
Bin Compl A Reg 

Binary Subtract Gate 
Load ALU 
AUi&„pLt 
Lbud LJs 

Sio-t.- . it e; 
Load Q Reg 
CR Control 
Op End 











tA 


















EB 












1 1 1 1 


1 

1 1 1 1 


2 
1 1 1 


3 

1 1 1 


4 
1 1 ! 


5 

1 1 i 


6 
1 1 1 


7 

1 1 1 


8 

1 1 1 




1 1 1 1 


1 

1 1 1 1 


2 

1 1 1 


3 
1 1 1 


4 

1 | \ 


5 


6 


7 


8 














































































































j 








































DRR 






1 








LCR 




DRR 






s Sit 1 
















Force Bit 1 








Force Bit 1 




DRR 




Fore 


1 






SDR 






AAR ILo 


AAR 


Hi 




LCR 




SDR 


BAR Lo 




BAR 


h; 












» 


- — 


















































(Move end Add O 






































"^ 










__ f— 




_ 






















-- 










































DRR ■ 




AAR Lofj 




aar h; b 






LCR ■ 









BAR Lo m 




BAR Hi m 


















_ 












(Except Compare) 
























































Reset 


■BBBKF'-W 










































SetM 


















_ i 


T 
! 





















ALD Reference 
KC122 
KC132 
KC142 
KL'2! 
KL121 
KL 121 
RAH 1 
RAI01 
RAIOI 
KYI 21 
KYI 21 
AVI 32 
AVI 42 
KL101 
KC132 
KD141 
KG111 
KD131 







Condition Register 






Operation 


Equal 


Low 


High 


Binai y Overflow 


Move 










Add 


tf Result is zero 


If Result not zero and 
a high order carry 


If Result not zerc and 
no high order cairy 


Result too large for 

field (no high order carry) 


Subtract 


If A Field equals 3 Field 


If B field is lower than 
A field 


If B field is higher than 
A field 




Compare 


If A field equals B field 


If B field is lower then 
A field 


If B field is higher than 
A field 





V 



9 



(not) Recompl Cycle 



Inhibit SDR Transfer 
EB Cycle 



Wait State 



System Reset 



OR 



Single EB Instr 



(not)3 and 4 

Alter SAR or Storage 



I/O Block SOT 



EB Trigger 



R -0 



CL8 



Gate SDR to B 



KG141 



Main Storage 






SAR 




SDR 




ALU Blank 




CR Equal 


Bin Add or Sub No Move EB 


A 






CI 5B 




FL 













Phase DE 



CI 



(not) Wait State 



A 



Load SAR 



EB Cycle 



I 



Op Bit 4 & 5 



Op Bit 7 



Bin Add or Sub Not Move 



Bin Add or Sub No Move EB 



Op End Gate 



First E Cycle 



CI 1 and 2 



Edit Instr j 


A 








N 


EB Cycle 









lP 



G101 



CI 5 



Reset CR Lo 



CI 1 and 2 



Load CR Instr 



First E Cycle 



Reset CR 



KG101 



(not) Recompl Cycle 



EB Cycle 



CI 5 thru 



Sel BAR 



EB Cycle 



(not) Op Bit 4 






A 






Halfword j 


One Address Non-Branch 


Format [ 



CI 3 and 4 



B- 



KG101 



CR I [n1 

Lo/Hi I I 



1 
I 

i 
1 



CR Equal 



H3 



KGUI 

Arith Carry Out 



Op End 



3d 



FF 



KD131 



Sel DRR 



DRR 
| 1 | 2 | 3 I 4 | 5 | 6 | 7 



BAR (Hi) 



0| 1 I 2 I 3 I 4 | 5 I 6| 7 



t 



BAR (Lo) 



0|l|2|3 | 4|5|6|7 



KL121 



16 + 2P 



J 



3{ Machine Cycle (EB) 
Clock 

Read Call/Write Call 
Load SAR 
BAR Select 
DRR Select 
B Reg Input (SDR) 
A Reg Input (DRR) 
Load A and B Reg 
ALU Control (Bin Sub) 
Load ALU 

ALU Output (to CR) 
CR Reset 
CR Set 
Op End 



Gate LSR Lo Normal to A 



Op Bit 4 



EB Cycle 



CI 3 and 4 



(not) Zone - Num Interchange 



KG131 




(not) 3C to 5C 



tin Add or Sub Group 



Op Bit 4 



Op Bit 5 



CLI 



Bits 12 3 4 5 6 7 

OpCodeX X 1 1 1 1 01 






1 


2 


_^3 


4 


5 


6 


7 


B 
























































































































































































































m 



























ALD 
Reference 

KC122 
KC132 
KC142 
KL121 
KL121 
RAI01 
RA111 
RA101 
KYI 21 
AVI 32 
AVI 42 
KGUI 

KGin 

KD131 



Diagram 5-090. Compare Logical Immediate (PART 1 of 3) 
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Diagram 5-092. Move Logical Immediate or Compare Logical Immediate (PART 2 of 3) 

2 ▼ 3 ▼ 4 



Objectives 

bits 1 2 3 4 5 6 7 
Move Logical Immediate Op Code X X 1 1 1 1 



B 



e Store the Q code, which is located in the Data 
Recall Register, in the location specified by 
the B Address Register 

bits 1 2 3 4 5 6 7 

Compare Logical Immediate Op Code X X 1 1 1 1 1 

. Compare the Q code, which is located in 
the Data Recall Register, with the data 
in the location specified by the B Address 
Register 

e Record the result of the comparison 
in the Condition Register 



Clock 3 & 4 



£ 



Move: Move 
DRR to storage 
Compare: 
Compare ORR 
with storage 



a 



MOVE LOGICAL IMMEDIATE OR 
COMPARE LOGICAL IMMEDIATE 



Clock 



Clock 1 4 2 




Clock 5 & 6 



Set condition 
register to 
equal for 
. compare e 

i 7 



KG101 



Activate 
'CR equal' 



Clock 7 & 8 



RNI31 



End 
operation 



• Conditioned 

I by 'bin add 

| or sub not 

I move* 



c 



8 



5410 FEMD (12/69) S-092 

9 



KL121 




Load DRR 
into A reg 







RN121 




Activate 
'inhibit 
SDR transfer' 






KY12I 




Activate 
'bin comp 
A rag' 



KC135 



Activate 
'store new' 



KCI32 



• 'Read Call/ 
I Write Call' 
I enters data 
I at clock S 




BAR is 

decremented 
from 5 to 8 
time but is 
insignificant 
for this 
operation 



KG111 



Activate 
'CR lo' 



KD131 



Turn on 
'op end' 
trigger 



END OF 
OPERATION 



3 



Mo in Storage 



SDR 



CJ 



Single EB Cycle Instr 



EB Trigger 



Store New 



EB Cycle 



(not) Significant Digit 



Not Edit Instr 



CL4CD 



New Date to Storos 



KY111 



CL6 



KC132 



Store Data Group 



Op Bit 6 



(not) Op Bit 7 



(not) Test On or Off 



OR 



(not) Op Bit 6 



(not) Halfword Format 



OR 



RN131 



EB Cycle 



fnot) Op Bit 4 



CL3and4 



One Address Non- Branch 



Halfword 



Format 



KL121 



CI 8 



Op End 



KD131 



Sel DRR 



i 


* 


_L 




^. 




_4 


A 


n 







A 


Op Bit 4 


©ate i$R Lo Norma! To A 


EB Cycle 


f 


Clock 3 and 4 


! 


(not) Zone-Num Interchange 


* 







(not) 3C to 5C 






f 


Q Code 


' 


■ (IQ Cycle) 


DRR 




0| 1 


2 


3l 4l 5 1 6 1 7 





FTTf 



BAR (Hi) BAR (Lo) 

2 | 3 I 4 | 5|6 | 7 I Ol ll 2 I 3 I 4 I 5\ 6 I 7 



I 



I 



T 



16+ 2P 





MVI 


-Hex YC 




Bits 01 234567 


Op 


Code 


XXI 11 1 00 



Machine Cycle 

Clock 

Read Call/Write Cai 

Load SAR 

BAR Select 

LCR/DRR Select 

A Reg Input 

Load A Reg 

Bin Comp] A Reg 

Bin Sub Gate 

Load ALU 

ALU Output (DRR) 

Store New (NEW Data) 

Op End 



123456 78 

ll I i t i III III III III III III 111 



Sel BAR 



(not) Recomp Cycle 



EB Cycle 



CI 5 Thru 



(not) Inhibit LSR Sel 



KL121 



Bin Add or Sub Group 



KYI 21 
Odd CD 



Bin Compl A Reg 



W 



Op Bit 4 



Op Bit 5 



Op Bit 4 



Op Bit 5 



(not) Op Bit 7 



EB 3C to 5C 



KC122 
KC132 
KC142 
KL121 
KL121 
RA111 
RA101 
KYI 21 
KYI 21 
AVI 32 
AVI 42 
KC132 
KD131 



Diagram 5-094. Move Logical Immediate (PART 3 of 3) 
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Diagram 5-100. Zero and Add Zoned and Add or Subtract Zoned Decimal (PART 1 of 4) 

2 ▼ 3 W 



(12/69) 5-100 



Objectives: 

bits 1 2 3 4567 

1. Zero and Add Zoned Op Code X XXX 01 00 
•Decimally add A field data to zeros and place 

results in B field location 

bits 1 2 3 4 5 67 

2. Add Zoned Decimal Op Code XX XX 01 10 
Subtract Zoned Decimal X X X X 1 1 1 
eDecimally add A field data to B field or 

subtract A field data from B field 
•Instruction and signsof fields determine 
odd or subtract function 

3. All Operations 

•Length of A field is numeric portion of Q code + 1 
•B field is longer than A field by amount in 
zone portion of Q code 



B 



c 



ZERO AND ADD ZONED 
ADD OR SUBTRACT 
ZONED DECIMAL 



A Cycle 



Clock 








Address A 
address 
storage 
location 



Clock 
1 &2 



Set condition 
register to 
equal on 
flutcvcU 



6 



Diag 5-102 




RN131 



Op Code 
activates 
'store data 

group' 



KD121 



Activate 
'IstECycle" 



%m 



Activate 
'EA Cycle' 



Activate 
'sel AAR' 



KC142 



Activate 
■load SAR' 




KG101 



Activate 
'CR equal' 





(A 


IKG141 


Clock 


V 




Activate 
'gate SDR 
to B' 




3&4 


Store A 
field data 
in DRR 


- 






IKL121 




Activate 
'sel DRR 
and LCR 


















I KYI 01 








Activate 
'sign con troT 




Bits to 3 of 
1 st byte(l st 
E Cycle) con- 
tains sign of 
field. Minus 
is entered 
into DRR as 
1101, plusos 
1111. After 
1st byte, all 
bytes enter 
with 1111 in 
digits to 3 






1 KL101 








Activate 
' LSR write 
low' 










J 




Clock 








5&6 


Decrement 
low order 
of AAR 










"1KL121 








Activate 
'sel AAR' 




















IKG141 








Activate 
'gate LSR 
lo to B' 








1 KG141 








Activate 
'misc bit 7 
to A' 








1 KYI 21 








Activate 
'bin sub 
gate' 








1 KL101 








Activate 
'LSR write 
low' 






1 






J 




Clock 








748 


Decrement 
high order 
of AAR 










1 KL121 








Activate 
'sel AAR' 


















1 KG141 








Activate 
'gate LSR 
hi to B' 








1 KYI 21 








Activate 
'bin sub 
gate' 








1 KL101 








Activate 
'LSR write 
high' 



















B Cycle 4* 



Address B 
address stor 
location from 
BAR during 
regular B 
cycles: ARR 
for recomp 
cycles 



Clock 
1 &2 



Decrement 
field length 
count. LCR 
during regular 
B cycle»:LCRR 
during recomp 



-<3 Di 



ag 5-102 



Clock 
3&4 



KD111 



Activate 
'EB cycle' 



| KYI !! 



Activate 
'new data 
to storage' 




Yes 



No 
KL121 



Activate 
'sel BAR' 



PKC142 



KL141 



Activate 
'ARRseld' 



Activate 
'load SAR' 



IKG141 



Activate 
'gate LSR 
hi to B' 




LCRft 



Ikgjoi 



Activate 

'Reset 

CRIo' 



KY121 



Activate 
'bin sub 
gate' 



5 



Tklioi 



AVI 42 



Activate 
'LSR write 
high' 



I ALU 



j Output 

I latched 
i 



Diag 5-102 




Activate 
'gate LSR 
lo normal 

to A' 




KYI 21 



Activate 
'decimal comp 
Breg" 



KY1 21. 



Activate 
'dec comp 
A reg' 



KYI 21 



Activate 
'dec sub 
gate' 



1 KY101 



KGM1 



Activate 
'misc bit 7 
to A 1 



Activate 
'sign control 1 



I KD141 



Activate 
'load Q 
reg' 



KC132 



Activate 
'store new' 



AVI 42 




Bits to 3 of 1st 
byte (1st EB cycle) 
contains sign of 
field. Minus is 
entered into sto- 
rage as 1 1 01 , 
plusos 1111. B 
field sign is 
entered for result: 
Sign is reversed 
during recomp 
A field sign is 
entered for zero 
and Add operation 


j ALU Output 
I was latched 
| at2cd 




KC132 




[ 'Read Call/ 
, Write Call' 
j enters data 
1 at clock 5 





Clock 
5 & 6 



1 



Diag 5-100 



Set CR and 
decrement low 
order of BAR during 
regular B cycles: 
ARR during 
recomp 



B 



I If computation resulted in 
I a carry, 'digit carry 1 is 

activated to give 'arith carry out 1 
I at next clock 3 and 4 



KG101 



Deactivate 
'CR equal' 




I ALU 

I (not) bit 2 



L 



Activate 
'CR lo* 



. Last regular 

B cycle or last 
I recomp cycle 




Zero and 
add inst; 
add inst 
with like 
signs, sub 
inst with 
unlike 
si 8 ns 



KYI 31 



Clock 
7&8 



1 



Decrement 
high order of 
BAR for regular 
B cycles: ARR 
for recomp 
cycles. 



C 



I 



Note 2 




KL141 



Activate 
'ARR sela" 



Activate 
'gate LSR 
lo to B' 



KGI41 



Activate 
'misc bit 7 
to A' 



KYI 2! 



Activate 
'bin sub 
gate' 



RN101 




Activate 'EA 
eliminate' 



Activate 
'LSR write 
low' 



KL101 



s^ recomp^v 


Yes 




s^ cycle 






[ No 








Activate 


KL12I 


Activate 


'sel BAR' 




'ARR seld' 


\ 


i K 






J 









Activate 
'gate LSR 
hi to B' 



KG141 



KYI 21 




KD131 



KG12I 



Yes 



C End of "\ 
V^ Operation^ 



Clock 



KD1 11 



Activate 
'recompl 
cycle' 



KYI 11 




KG121 



Deactivate 

'recomp! 

gate' 



E> 



Diag 5-100 



V 



Diag 5-1 00 



Note 2: Operation repeats A and B cycles until end of A field (Q register 
numeric portion blank). 'EA eliminate 1 then allows B cycles 
until end of B field (Q register blank). Operation ends unless 
result is in complement form. To recomplement, the low order 
of the B field is established by the ARR and the length of the 
field is established by the LCRR. 'EA eliminate' then allows B 
cycles until end of field (Q register blank). Operation ends. 



* Note 1 : No output pin latch 



Diagram 5-102. Zero and Add Zoned and Add or Subtract Zoned Decimal (PART 2 of 4) 
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Diagram 5-104, Zero and Add Zoned and Add or Subtract Zoned Decimal (PART 3 of 4) 

2 ▼ 3 ▼ 4 



(9/70) 5-104 



EA Eliminate 



CI 5 and 6 



Op Bit 5 



(not) Op Bit 4 



OR 



Op Bits (not) 6 and (not) 7 



Inhibit SDR Transfer 



EB Cycle 

(not) Recompl Cycle 



Wait State 



System Reset 



OR 



KYI 11 



B 



Main Storage 



Phase DE 



CI 



(not) Wait State 



Stare ■ ■ 

I 



(not) CI 3 and ' 



Aiter SAR or Storage 



I/O Block SDR 



Store New 



EB Cycle 



Not Edit Instr 



(not) Significant Digit 



KYI 11 CI 6 

Store Data Group 



Op Bit 6 








(not) Op Bit 7 


OR 






(not) Test On or Off 


A 






(not) Op Bit 6 






OR 




(not) Halfword Format 


RN131 










OR 



Recompl Cycle 



Dec Compl A Reg 



CI 1 and 2 



16+2P 



Recompl Cycle 



CI 2 







EBC 




A 


Channel Inhibit LSR Load 






OR 


Idle Time 




A or B Reg Chk 




A 


LSR to A or B 









Is 



CI 8 



KL121 



OR 



Phase D 



CI 4 



(not) EB Cycle 



(not) IH Cycle 



(not) Alter or Display 5toroge 



OR 



[Trf? 



FL 



E 



A Reg Bit 2 



SDR Sign Minus 
1st E Cycle 



CL3CP 



Zero and Add Instr 



Add Dec Instr 




Sub Dec Instr 



Dec Instruction 



2 Addr Format 



(not) Op Bit 4 



Op Bit 6 



Op Bit 7 



■O frtf LSR Lo Normal to A 



IgMi k> 3 lo - 



JMWiltr*teA 



Dec Compi B Reg 



Dec Sub Gate 



Recompl Cycle 



EB CI 3C to 5C 

• 



Sel PSR 



^ V 



PSR (LCRR) 
0|1 |2|3 | 4l5roTT 



w 



LSR Write H 



i 



pQL 



A 



AAR (Hi) 



12 13 1 415 16 FT 



-3| 



. Q Reg Blank 



^ 



1 



AAR (Lo) 

oil 121 iMin-oTT 



LSR Write Lo 



«S 



fiL 



BAR (Hi) 
OTTR | 3 | 4|5|6| 7 



_& 



BAR (Lo) 
I ' I 2| 3|4 | 5 |6 | 7 



ift. 



Recompl Cycle 



Ci 5 thru 



4 



(not) Inhibit LSR Sel 



KL141 



k 



LCR 



^a 



AAR Sel 



BAR Sel 



ARR Seld 




I I |2 |3 |4 |5 |6|7 



I 



-2L 



AAR 

I 1 I 2 I 3 I 4 I 5 |6|7 



(not) Zone Num Interchange 



(not) EB CI 3 and 4 



Not EA Eliminate 



2 Address Format 



EB Cycle 



KG131 



L OR 



KG141 



r3 



CI 1 ond 2 



CI S and 6 



Not IR Prog Backup 



Recompl 



(not) Q Num Blank 



Dec Instr 



EA Eliminate 



EB Not 1st Cycle 



2 Address Format 



Recompl Cycle 



1st E Cycle 



CI 3 and 4 



Vi 



Recompl ement 
Gate 



(not) CE Test No Incremen 
(not) I/O Cycle Not Test" 



(not) Wait State 



(not) System Reset 



KG121 
Load Q Reg 



LSysl 
|0f|-Tfe 



EB Cycle 



Dec Instr 



Q Reg Blank 



Sys Rst 
Recompl lycie 



2 Address Format 



EB Cycle 



CI 3 and 4 



EA Cycle 



Clock 5 thru 



KL121 J 



(not) Inhibit LSR Sel 



OR 



KL121 



Sel DRR and LCR 



OR 



(not) Dec Compl A Re g 



Arith Carry to 3 



CI SB 



CI 7 and 8 



CR Low 



CR Equal 



(not) Recompl Cycle 



EB Cycle 



Clock 5 thru 



(not) Recompl 



EBCycl< 



CI 1 and 2 



CI 3 and 4 



Halfword Format 



OR 



EA Cycle 
EB Cycle 



(not) Op Bit 4 



One Address Instr 



Cycle 

Clock 

Load SAR 

Read Col I /Write Call 

AAR Select 

BAR Select 

LCR/DRR Select 

LSR Load 

Load A and B Reg 

Load ALU 

ALU Output 

A Reg Input 

B Reg Input 

Binary Sub Gate 

Decimal Sub Gate 

Dec Compl A Reg 

Sign Control 

Store New 

CR Control 

Load Q Reg 

Recompl Gate 

EA Eliminate 

Op End 

Cycle 

Clock 

Load SAR 

Read Call/Write Call 

ARR Select 

Sel PSR 

LCR/DRR Select 

LSR Load 

Load A and B Reg 

Load ALU 

ALU Output 

A Reg Input 

B Reg Input 
Binary Sub Gate 
Decimal Sub Gate 
Dec Compl A Reg 
Dec Compl B Reg 
Sign Control 
Store New 
CR Control 
Load Q Reg 
EA Eliminate 

IstE Cycle 
Op End 
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EB 










, ,°, , 


1 
1 1 1 1 


2 

J_i J . 


3 
1 I 1 


4 
_1 -±_L 


5 
i L_L 


6 

1 1 1 


7 
1 1 1 


8 
111 1 1 1 1 


i 

i i i i 


2 

1 1 1 


3 

1 1 1 


4 

1 1 1 


5 
1 1 1 


6 
1 1 1 


7 
1 1 1 


e 
i I I 
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DRR 










.. . _| 




LCR 




DRR 
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Force Bit/ 








Force Bit 7 o 


r Bit 3 


DRR 




Force Bit 7 














SDR 




AAR Lo 




AAR Hi 




LCR 




SDR 




BAR Lo 




BAR Hi 
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(If Q = 0) 











Recompl en 


lent 1st EB 














lecomplem 


ant Not 1st 


EB 








, ,°, , 


1 
1 1 1 1 


1 ?! 


3 

1 1 1 


4 
1 1 1 


5 
1 1 1 


6 
1 1 1 


7 
1 1 1 


8 
1 i 1 



> 1 I 1 


1 
1 1 1 1 


2 

1 1 1 


3 

1 1 1 


4 

1 1 1 


5 
1 1 1 


6 
1 1 1 


7 
1 1 1 


8 
1 1 1 
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■ 
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Force Bit" 




Force Bit 7 










Force B : t 7 or Bit 3 






Force Bit 7 










LCRR 




SDR 




kARR Lo 




ARR Hi 






LCRR 




SDR 




ARR Lo 




ARR Hi 














































































































































































































































■i 


















m 
































































































































(If Q = 0) 


















(If Q = 0) 





ALD References 
KC122 
KC142 
KC132 
KLI21 
KL12I 
KL121 
KL10! 
RA101 
AVI 32 
AVI 42 
RAMI 
RA101 
KYI 21 
KYI 21 
KYI 21 
KYI 01 
KC132 
KG111 
KD141 
KG12I 
KYI 11 
KD131 



KC122 



KC142 
KC132 
KL141 
KLI21 
KL121 
KL101 
RAI01 
AVI 32 
AVI 42 
RA1I1 
RA101 
KY121 
KYI 21 
KYI 21 
KYI 21 
KYI 01 
KC132 
KG111 
KD141 
KYI 11 
KD111 
KD131 



Condition Register 


Operation 


Equal 


Low 


High 


Decimal Ovfl 


Zero and 
Add Zoned 

Add or Sub 
Zoned 


Result 

is 
Zero 
Result 

ts 
Zero 


Result 

is 
Minus 
Result 

is 
Minus 


Result 
is 

Plus 
Result 

is 
Plus 




Result is too 
large for field 



Diagram 5-106. Zero and Add Zoned and Add or Subtract Zoned Decimal (PART 4 of 4) 



5410 FEMD (12/69) 5-106 



Owgram 5- 110. Edit (PART 1 of 3) 



(9/70) 5-110 



Objectives: 

bin 1 2 3 4 5 6 7 
Edit Op Code XXXX 1010 

•Replace hex 2/0 in B field with A field data 
eSkip other characters in B field leaving them 
as they were 
•Length of B field is Q code + 1 
•A field sign stored in condition register 

EXAMPLE: 

Q code = 9 

B field before edit %XXx*.Xx£ 

A field 09071£> 

B field after edit 0,907.15* 

X'Replaceable Character (2/0) 



Clock 3 & 4 



s. 



Store A 
field data i 
DRR 



blank 



■ Ciijp 



Clock 



Address A 
address 
storage 
location 



kpY Clock 



1 42 



Set CR to 
equal On 
1st cycle 



8 



Clock 5 & 6 



RN131 



Decrement 
low order of 
AAR. Set 'CR|No 
lo" latch in 
1st cycle if 
minus field 




KD121 



Activate 
■EA cycle' 



Activate 
'sel AAR' 



Activate 
'load SAR' 



KD121 



KL121 



KC142 




Activate 
'CR equal 1 



KG! 01 



Clock 7 4 8 



Decrement 
high order 
of AAR 



I 



Activate 
'gate SDR to 



Activate 
'sel DRR 
and LCR' 



KG141 



KL121 



Activate 
'sign control' 



KYI 01 



KL101 



Activate 
'LSR write 
low' 



Sign is in bits to 
3 of 1st byte. Sign 
is entered as plus 
regardless of how it 
come out of storage. 
Plus is 1111 in bits 
to 3 



Clock 



KY101 



'B Reg sign 
minus' latch set 
lot clock 3CD 




NOTE 1 



Until 'CR 



equal is 
deactivated 
it takes 
preference 
over 'CR lo' 
or 'CR hi' 



Activate 
'sel AAR' 



I 



KL121 



Activate 
'gate LSR 
lo to B' 



Activate 
'misc bit 

7 to A' 



Activate 
'bin sub 
gate' 



KG141 



KYI 21 



Activate 
'LSR write 
low 1 



Activate 
'sel AAR' 



KL121 



Clock 1 42 



Clock ■ 



Store A field 
data in B field 
position if B 
field position 
contains 
replaceable 
character (Hex 
2/0). Load re- 
maining length 
count into Q 



KY12I 



KL101 



KL12I 



KG14I 




NOTE 1: No output pin from latch. 

NOTE 2: After B cycle, if B field character was 

not a Hex 2/0, 'EA eliminate 1 causes another B 

cycle. When B field Hex 2/0 is found, machine 

takes another A cycle to read out next character 

to be stored. When end of field is reached 

(Q register blank) operation ends. 

NOTE 3: A register data; put in ALU at 4CD. 



EB Cycle 

(not) Recompl Cycle 



Inhibit SDR Transfer 



Wait State 



System Reset 



OR 



not) CI 3 and 4 Time 



Alter SAR or Storage 



I/O Block SDR 



OR 



EB Cycle 



rum 



— B 



Gate SDR to B 



Edit Instr 




EA 
Eliminate 






(not) B Reg 2/0 




EB CI 5 and 6 |a 


FF 


2 Address Format 







CI 1 and 2 



CI 7 and 8 



Wait State 



System Reset 



OR 



-0- 



Gate LSR Hi to B 



(not) Recompl Gate 



Q Reg Blank 



CI 5 and 6 



Gate LSR Lo to B 



OR 



Main Storage 



SAR 



Phase DE 




Load SAR 


1 


CI 


A 


1 


(not) Wait State 







KCI42 



■X 

I 



SDR 



X-+- 



EB Cycle 



(not) Significant Digit 



New Data To St 



CI 4 CD 



KYI 11 



CI 6 



KC132 



Store Data Group 



Op Bit 6 



(not) Op Bit 7 



(not) Test On or O 



OR 



(not) Op Bit 6 



(not) Halfword Format 



Edit Instr 



OR 



RN131 



-B Reg Bit 4 


OR 


B Rea Bit 5 


B Reg Bit 6 


B Req Bit 7 



0-r 



(not) B Reg Bit 
(not) B Reg Bit 1 ' 



B Reg Bit 2 



(not) B Reg Bit 3 



(not) Recompl 



EA Cycle 



EB Cycle 



EB Cycle 



OR 



CI 1 and 2 



(not) Op Bit 4 



One Address Instr 



Halfword Format 



& 



CI 3 and 4 



OR 



KYI 11 
Op End 



CI 8 



FF 



EQ 


Cond 

Reg 


Lo/Hi 


Bin 
Ovfl 


Dec 
Ovfl 


Test 
False 



Gate L5R Low Normal to A 



7 



KD131 



Force Bit 7 to A 



Op Bit 4 



EB Cycle 



CI 3 and 4 



(not) Zone - Num Interchange 



EA Eliminate 



rvn 



Dec Instr 



£h 



(not) Recompl Cycle 



(not) Q Num Blank 



OR 



KG141 



CI 1 and 2 



EB Not 1st Cycle 



2 Address Format 



CI 5 and 6 




(not) IR Prog Back Up 



(not) I/O Cycle Not Test 



f^F 



LSR Write High 



Sel LCR and DRR 



2 T Q 1 



LSR Write Low I 



LCR 



01 1|2|3|4|5|6|7 



DRR 



12 3 1 4 | 5 | 6 | 7 



i 



KYI 01 



3- 



EB 3C to 5C 



(not) CE Test No Incre 



(not) Wait State 



(not) System Reset 



(not) Op Bit 



(not) Op Bit 1 



(not) Op Bit 2 



(not) Op Bit 3 



RN121 Op Bit 4 (not) 5 



CI 2 



OR 



EB Cycle 



KL101 



KL101 



E- 



OR 



Phase D 



Channel Inhibit LSR Lood 



I/O Not CE Test 



Idle Time 



A or B Reg Chk 



LSR to A or B 



OR 



CI 6 



CI 4 



(not) EB Cycle 



(not) IH Cycle 



(not) Alter or Display. Storage 



k 



AAR (Hi) 


AAR (Lo) 


|l | 2 | 3 | 4 | 5| 6 | 7 


0|1 |2 | 3 | 4 | 5| 6 |7 



i 



Load Q Reg 



..yclt 



CI 3 and 4 



2 Address Format 



(not) Single EB Cycle Instr 



Odd Not 9 CD 



AAR Sel 



EA Cycle 



CI 5 thru 



(not) Inhibit LSR Sel 



BAR (Hi) 



2 | 3 1 4 J 5 | 6JT 



BAR (Lo) 
I 1 I 2 I 3 | 4 | 5 | 6 | 7 



T 



W 



KL121 



BAR Sel 



KL121 



EB Cycle 



CI 5 Thru 



(not) Recompl Cycle 



Diagram 5-1 12. Edit (PART 2 of 3) 
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Diagram 5-114. Edit (PART 3 of 3) 

2 



Cycle 

Clock 

Read Coll/Write Coll 

LoadSAft 

AAR Select 

BAR Select 

LCR/DRR Select 

LoodLSR 

Load Aandfi Rag 

Load ALU 

ALU Output 

A Rag Input 

B Bag Input 

Binary Sub Gate 

ALU Control (And /Or) 

Sign Chang* 

CR Control 

LoodQ Rag 

EA Eliminate 

Store New 

Op End • - 



(12/69) 5-114 



B 



1st EA 



1st EB 



Cycle 

Clock 

Read Call/Write Call 

LoadSAR 

AAR Select 

BAR Select 

LCR/DRR Select 

Load LSR 

Load A and B Reg 

Load ALU 

ALU Output 

A Reg Input 

B Reg Input 

Binary Sub Gate 

ALU Control (And/Or) 

Sign Change 

CR Control 

Load Q Reg 

EA Eliminate 

Store New 

Op End 





1 1 1 1 


1 

1 1 1 1 


2 

1 1 1 


3 

1 1 1 


4 
1 1 1 


5 

1 1 1 


6 

i i i 


7 
1 1 1 


8 
1 1 1 



1 1 1 1 


1 
1 1 1 1 


2 

1 1 1 


3 
1 1 1 


4 
1 1 1 


5 
1 1 1 


6 

1 1 1 


7 
1 1 1 


8 
1 1 1 
























































































































































DRR 














LCR 




DRR 




















DRR 




AAR Lo 


AAR Hi 






LCR 






BAR Lo ■ 




BAR Hi ■ 






















^ 


















































^ 
















































Force Bit 7 












DRR (51 




Force Bit 7 












SDR 




JURLo 




AAR 






LCR 




5DR(*) 




BARLo 




BAR Hi 






































































































































„, 


















m 
































































































































































































































EB 


Last EB 




1 1 1 1 


1 
1 1 1 1 


ll . 


3 
1 1 1 


4 
1 1 1 


5 
1 1 1 


it. 


7 
1 1 1 


A I 



1 1 1 1 


1 
1 1 l l 


2 

1 1 1 


3 

1 1 1 


4 
1 1 1 


5 
1 1 1 


6 

1 1 1 


7 
1 1 1 


8 
1 1 1 
























































































































































DRR 














LCR 




DRR 
















LCR 








BAR Lo 

■ 




BAR Hi 






LCR 








BAR Lo 




BAR Hi 

■ 




BBB 








M 




_ 






„, 








m 




mf 












) 




— 










_ 












_ 






















. 


















Force Bit 7 




DRR 




Force Bit 


7 








Force Bi 


7 | 




























BAR Hi 






LCR 




SDR 




BARLo 




BAR Hi 






































































































































































am 


















_ 

































































































































































































ALD Reference 

ICC 122 

KC132 

KCI42 

KL121 

KL121 

KL12I 

KL101 

RA101 

AVI 32 

AVI 42 

RA1U 

RA101 

KYI 21 

KYI 01 

KY101 

KG1U 

KD141 

KYI 11 

KC132 

KD132 



KC122 

KC132 
KC142 

KL12I 
KL121 
KL121 
KL101 
RA101 
AVI 32 
AVI 42 
RA111 
RA101 
KY121 
KY101 
KYI 01 
KG1I1 
KD141 
KYI 11 
KC132 
KD132 



Cycle 


A 


SB 


B 


A 


B 


A 


B 


B 


A 


B 


A 


B 


A 


B 


B 


B Register 


5 


' bl 


X 


1 


X 


7 




X 





X 


9 


X 





' 


X 


A Register 


55 


5 




1 




7 


7 









9 










Data Recall Register 


5 55 


5 


1 


1 


7 


7 


7 








9 


9 











Regenerate 


5 < 


bl 




1 




7 











9 







' 




New Data 






5 




1 






7 









9 









Length Count 


9 S 


8 


7 


7 


6 


6 


5 


4 


4 


3 


3 


2 


2 


1 






X = Replaceable Character 



A Field 

B Field before edit 

B Field after edit 



090715 
X,XXX.XX^ 
0,' 



XXX. XX • 

>, 907.15 *\ 
blan k * N 



Note: Since the A and B registers are loaded each 
odd CD clock time, the figures shown apply only to clock 
3 and 4 time when the main storage data is being analyzed. 



B 



Machine Cycle 

Clock 

Load SAR 

Read Call/Write Call 
AAR Select 
BAR Select 
DRR Select 

LCR Select 

ARR Select 

Load A and B Reg 

A Reg Input 

B Reg Input 

ALU Output 

ALU Control (And/Or) 

Binary Sub Gate 

Bin Com pi A Reg 

Load LSR 

Significant Digit (1-9) 

Load Q Reg 

Store New 

EA Eliminate 

Op End 



Machine Cycle 

Clock 

Load SAR 

Read Call/Write Call 

AAR Select 

BAR Select 

DRR Select 

LCR Select 

ARR Select 

Load A and B Reg 

A Reg Input 

B Reg Input 

ALU Output 

ALU Control (And/Or) 

Binary Sub Gate 

Bin Compl A Reg 

Load LSR 

Significant Digit 

Load Q Reg 

Store New 

EA Eliminate 

Op End 











EA 


















1st EB 








A 




1 1 1 1 


1 
1 1 1 1 


2 
1 1 1 


3 
1 1 1 


4 
1 1 1 


5 

[ 1 1 


6 

1 ! 1 


7 
1 1 1 


8 
1 1 1 



Mil 




2 
1 1 1 


3 
1 1 1 


4 
1 1 1 


5 

1 1 1 


6 

1 1 1 


7 


8 
1 1 1 




















































































































































































































































































_ 


























Force 


Bit 7 










DRR 






Force 


Bit 7 










SDR 
















LCR 




SDR 




BAR • 




BAR Hi 




























































































































































DRR ■ 














LCR ■ 








BAR Lo ■ 




BAR Hi ■ 






























































































































































































: 
















-J 


J 











EB 



W 



® 





1 I 1 1 


1 
1 1 1 1 


2 
1 1 1 


3 

1 1 1 


4 

1 ! I 


5 

1 1 1 


6 

1 1 1 


7 
1 1 1 


8 
1 1 1 



1 1 1 1 


1 
1 1 1 1 


2 
1 1 1 


3 
1 1 1 


4 
1 1 1 


5 
1 1 I 


6 


7 


8 
































































































































































































































































_ 
































— 


-Fofce Bit 


7 


-m* - 




Force Bit . 7 








Force 


Bit? 


DftR 




f OTCTB 


Sit 7 








LCR 




SDR 




BAF. 


Lo 


BAR Hi 










SDR 




BAR Lo 




BAR Hi 


































































" immm 






















































































LCR ■ 








BAR Lo ■ 




BAR Hiej 






LCR ■ 








SAR Lo ■ 




BAR Hi m 






























































































































































































; ' 


J 






























ALD Reference 
KC122 
KC142 
KC132 
KL121 
KL121 
KL121 
KL121 
KL121 
RA101 
RA111 
RA101 
AVI 42 
KYI 01 
KY121 
KY121 
KL101 
KD131 
KD141 
KC132 
KYI 11 
KDI32 



KC122 

KC142 

KC132 

KL121 

KL121 

KL121 

KL121 

KLI21 

RA101 

RAMI 

RA101 

AVI 42 

KY101 

KY121 

KYI 21 

KL101 

KD131 

KD141 

KC132 

KYI 11 

KD132 



v R 



— B Field 

1.9 
B Field Starting Address 

© * to DRR 



pA Field-i 



© 

® 

© 
© 

© 

© 
© 

© 





Length Count 

to LCR unchanged, 

also to Q Register 



*to 
B Field 
($*01 .98) 



Increment BAA 



Decrement length 
count and store in 
LCR and Q Register 



* to 
B Field 
($**! .98) 



Increment BAR 



Decrement length 
count and store in 
LCR end Q Register 



No change in 
B Field due to 
significant digit 
(J"l .98) 



Increment BAR 



"8 



"$" 



r^~ 



Diagram 5-120. Insert and Test Character (PART 1 of 3) 
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Ducram 5-1 22. Insert and Test Character (PART 2 of 3) 

2 V 3 



(12/69) 5-122 



B 



Objectives: 

I mart and Tot Character 



bih 1 2 3 4 5 6 7 
Op Code X X X X I 1 1 



• Replace all characters to left of First significant 
digit in B field with A field character 

• Only numeric characters t to 9 are considered 
significant digits 

• Length of Ft field is Q code + I 

• A field is only I character in length 

EXAMPLE: 

Edited field before operation 0,907. 15 i 

A field character * ^S— blank 

Edited field after operation *«907. 15 * 

B field starting oddress T 



B Cycle <■ 
Clock I Address 



c 



INSERT AND TEST 
CHARACTERS 



A cycle 
Clock 



I 



") 



Address 
A address 
storage 

location 



Clock 3 4 4 



Store A 
field char- 
acter in DRR 



Activate 
'store data 
group' 



Activate 
'1st E cycle' 
trigger 



I 



Activate 
■EA cycle' 



Activate 
■sel AAR' 



Activate 
'load SAR' 



Activate 
'gate SDR 
toB' 



Clock 1 & 2 



RNI31 



KD121 



KD121 



KL121 



KC142 



Clock 3 & 4 



KG141 



Address 
B address 
storage 
location 



Decrement 
LCReoch 
cycle except 
1st cycle 



Store A field 
character if B 
field charac- 
ter is not sig- 
nificant. 
Load remain- 
ing length 
count into Q 
reg 



G 



Activate 
'sel DRR 
and LCR' 



KL121 



KL101 



Activate 
■LSR write 
low' 



r 



AAR is 
decremented 
from 5 to 8 
time but is 
insignificant 
for this 
operation 



Activate 
' EB cycle 



Activate 
'sel BAR 



Activate 

Mood SAR 1 



Activate 
'sel DRR 
and LCR' 



Activate 
'gate LSR 
hi to B* 



Activate 
'bin sub 
gate* 



Activate 
'LSR write 

high' 



J 



Activate 
'sel DRR 
and LCR' 



^ 



KD1U 



KC142 



KL121 



KG141 



Clock 5 & 



L 




jKGHl 



Activate 
'mijc bit 7 
to A' 



Increment 
low order of 
BAR. Put od- 
dress in AAR 
unless B field 
character 
was signifi- 
cont digit 



¥ 



KY121 



KL101 



KL121 



Activate 
'gate LSR lo 
normal to A 1 



KG131 



1 

I 

| DRR 

I 

I 



Activate 
'gate SDR 
toB' 



Activate 
' and* and 
'or 1 



KG141 



RN12I 



Acitvate 
'loadQ 
reg' 



T 




KD141| ALU output 
I was latched 
I at 2 cd 
I 



Clock 7 & 8 



AVI 42 



No 



Activate 
'new data 
to storage' 



KP'3 1 



Activate 

'significant 

digit' 



Activate 
'store new' 



KYI 11 



KC132 



Activate 

'EA 

eliminate 1 



I 



Activate 
'sel BAR' 



Activate 
'gate LSR 
lo toB' 



I 



Activate 
'misc bit 
7 to A' 



Activate 
'bin sub 
gate' 



Activate 
'bin comp 
A reg' 



KYI II 



KL121 



KG141 



KG141 



KYI 21 



KYI 21 



i 



Increment 
high order of 
BAR. Check 
for significant 
digit or blank 
Q reg 



B cycles are 
repeated until 
either a signi- 
ficant digit is 
found or the 
Q register is 
blank (end of 
field). Oper- 
ation ends 





No 



Activate 
'ARR seld' 



Activate 
'LSR write 

low' 



X 



KL101 




KL121 



KG141 



KYI 21 



KYI 21 



KL141 




KL141 



RN111 



KL101 



(END OF \ 
OPERATION^ / 



B Reg Bit- 4 
B Reg Bit 5 



Op Bit 6 



(not) Op Bit 7 



(not) Test On or Off 



OR 



(not) Op Bit 6 



(not) Halfword Foimat 



OR 



B Reg Bit 6 



(not) Edit Instr 



B Reo.Bit 7 



EB Cycle 



Store Data Group 



RN131 



(npt);Significant Digit; 



CI 4 CD 



New Data to," 



Storage 



FL 



KYI 11 



CI& 



Store New 



(not) Wait State 



(not) System Reset 



Main Storage 



SAR 



CI 



Phase DE 



(not) Wait 



State 



T 



SDR 



OT 



(n ot) B Reg Bit 6 



(not) B Reg Bit 5 



OR 



(not) B Reg Bit 4 



A 



B Reg Bit 
B Reg Bit 1 



B Reg Bit 2 



OR — ' B Reg Bit 3 



EB Cycle 



Signific 



ClT 



Significant 1 
Digit 



-* 



CI 5 and 6 



KG141 



2 Address Forrtwt 
Q" pBtt4 -'?' ' 



Gate LSR Lo To B 



(not) Op Bit 5 ' 



CI 7 and 8 



CI 1 and 2 



EB Cycle 



O p Bit 6 ^W 



O p Bit 7 



A. 



u 



FF 



EB Trigger 



2 Address Format 



(not) Recompl Gate 



KD131 



Q Reg Blonk 



FC Instr 



EA 
imim 

Ja| ff 



RN121 



s 



OR 



EB CI 5 and 6 , EJ 1 " 1 " * 6 , -\ Gate LSR l^, Nomm \ to 51 



— ~o7| Gote i wmM**L 



KYI 11 



I/O Block SDR 



KC142 



Alter SAR or Storage 



(not) CI 3 and 4 



Wait State 



System Reset 



EB Cycle 



OR 



(n ot) Recompl Cycb 



Inhibit SDR Transfer 



OR 



Gate SDR To B 



KG141 



16 + 2P 



CI 2 



Channel Inhibit LSR Load 



I/O Not CE Test 



Idle Time 



A or B Reg Chk 



LSR to A or B 



EB Cycle 



OR 



CI 8 



- N 



OR 



Phase D 



CI 6 



CI 4 



(not) EB Cycle 



(not) IH Cycle 
(not) Alter or Display Storage 



OR 



LSR 



Write 



LSR Write Lo 




m 



Bin Compl 
A Reg 



FL 



5 

7 

Odd 



I 
% 
? 
4 




' '^0\ 



Op Bit - 



CI 8 _°P W , 
KD131 



EB Cycle 



CI3<md4 



(not) Zone Nam Interchange 



KG13I 



CI 3C Thru 5C 



KYI 21 



KYI 21 



FC Instr 



CI 5 Thru 



i 



EB Cycle 



HjT~3 i 



<S 



Q Reg Blank 



LCR 



I 1 I 2 I 3 I 4 I 5 I 6 I 7 



KL101 




0| 1 I 2 I 3 I 4 1 5 I 6 1 7 



E 



ffisj"' 7 ' 



WSm 



m 



OR 



j^n 



1 — 0-Q 



KG141 



CI 1 and 2 
CI 5andV 



(pot) Recompl Cyc le 
[net) Q Num Blank 



Dec Instr 



EA Eliminate 



EB Not 1st Cycle 



2 Address Format 



(not) IR Proa Backup 



(not) CE Test"No Increment 



(not) t/O Cycle Not Test 



(not) Walt State 



(not) System Reset 



Load Q Reg 



(not) Single EB Cycle Instr 



2 Address Format 
EB Cycle 



CI 3 and 4 



Odd Not 9 CD 



KD141 



ni 

i Res J 



Sel DRR 



AAR (Hi) 



AAR (Lo) 



I 1 I 2| 3 1 4 I 5 I 6 I 7j0 I 1 I 2 I 31 4 1 5 16 I 7 



And LCR 



BAR (Hi) 



0| 1 I.2J 31 4 1-5 ]4 |,7 



BAR (Lo) 
ll I 213 I 4 1 5 1 6 1 7 



Significant Digit 



EB Cycle 



CI 6 end 8 



FC Instruction 



(not) Inhibit LSR Sel 



ARR Sys Sel 



KL141 



MsL 



I 



ARR 



1 1 121 31 4 I 516 17 



AAR (Lo) 
0|ll2l3l4l5l6|7 








2 


Q 


3 


Reg 


4 




5 




6 




7 





AND 



OR 



Op Bit 4 not 5 



EB X to 5C 



KYI 01 



(not) Op Bit 



not) Op Bit I 
not) Op Bit"? 



.not) Op Bit? 







A 




-, . ,-r\ 


OR 






CI 1 and 2 




EA Cycle 


OR 


A 


(not) Recompl 


KL121 






EB Cycle 




EB Cycle 











. - •- .. .- ,. 


A 


(not) Op Bit 4 


"| Halfword Format 




J 


One Address Instr 







AAR Sel 



EA Cycle 



CI 5 Thru 



KL121 



BAR Sel 



KL121 



(not) Inhibit LSR Sel 



EB Cycle 



CI 5 Thru 



(not) Recompl Cycle 



A 



Diagram 5-124. Insert and Test Characters (PART 3 of 3) 



5410FEMDM (12/69) 5-124 



Diagram 5-130. Branch On Condition 
2 



Diagram 5- 140. Jump On Condition 

▼ 5 1 



Diagram 5-150. Start I/O 

8 1 



(12/69) 



5-130 
5-140 
5-150 



Branch on Condition 



Bin 
Op Cod* 



1 2 3 4 5 6 7 
11 X X 



<- -lition register is tested for condition 
-i»ci!t«d in Q code 

■ "ranch to oddress is placed in ARR 

> r.lr r> of O cod* is used to specify if the 
oranih is pe r formed on condition true or 
condition false 

r '»f>.'ARR interchange if tested condition is satisfied 

• Take l-H and l-L or l-X cycle 

SEE DIAGRAM 5-030 (l-H, l-L) 
5-042 (l-X) 



C »RANCH ON "\ 
V. CONDITION J 


1 




l-Op 

Cycle 

Diagram 5-01 




1 




l-Q 

Cycle 

Diagram 5-01 






indexed 





l-H, l-L 

Cycles 

Diagram 5-030 





( END J 





l-X 

Cycle 

Diagram 5-042 








IAR/ARR 

interchange 

Diagram 5-030 





j Tested during l-Q cycle. 
I Activates Br- Jump true FL 
I (Diagram 4-073) 
I KD151 

I 



Jump On Condition 
Bits 
Op Code 



12 3 4 5 6 7 
11110 10 



• Condition register is tested for condition 
•pacified in Q code 

e If tested condition is satisfied, control 
code is added to IAR for next sequential instruction 

e Q code bit is used to specify if jump 
b perfor m ed on condition true or 
condition false 

e Take l-R cycle 

SEE DIAGRAM 5-020 



a 



JUMf ON CONDITION 



[ 



5 





l-Op 

Cycle 

Diagram 5-01 










l-Q 

Cycle 

Diagram 5-010 







l-R 

Cycle 

Diagram 5-020 






c 



END 



3 



| Tested during l-O cycle. 
| Activates Br- Jump true FL 
| (Diagram 4-073) 
I KD151 

I 





Add control 
code to IAR 
Diagram 5-020 





Start I/O 

(its 12 3 4 5 6 7 

OpCede I I I 1 1 1 

• Start I/O device or enable/disable 
duol programming feature 

• Q code contains device address and 
function to be performed (rood, punch, etc ) 

• Control code contains additional instruction 
far device (space, stacker select, etc) 

• I/O device busy causes; (1 ) program to 
loop on SfO instruction if dual pro g ram m ing 
It not installed, or (2) program level ad- 
vance if duol programm ing is installed and 
enabled 

• Take l-R Cycle 

SEE DIAGRAM 5-020 



Q START I/O J 

T 



l-Op 

Cycle 

Diagram 5-010 



I 



l-Q 

Cycle 

Diagram 5-010 



I 



r~T 



l-R 

Cycle 

Diagram 5-020 



Tested during l-Q cycle 
I cl 8. Activates 'pr ogr a m 
| interlock' (Diagram 
1 4-030) KD131 




Diagrams- 160. Load I/O 



(12/69) 5-160 



Clock 


£ LOAD l/O^ (" 
■"■"■■■^■K 3 ) Clock 5 and 6 1 


? 


Clock 7 and_8 


1 








1st EB 




EB 






■ 




Decrement 
low order 
of BAR 




Decrement 
high order 
of BAR 








Address 

Storage 


























KL121 




















KL121 






















KL12I 




Activate 
'Sel BAR' 






Activate 
'Sel BAR' 








Activate 
■Sel BAR' 










KG141 








KG14 










KCU2 




Activate 
'Gate LSR 
LotoB' 






Activate 
'Gate LSR, 
Hi toB' 








Activate 
'Load SAR' 










KG141 






1 KYI 21 








Activate 'Bin 
Sub Gate' 














Activate 
'Misc Bit 7 
to A' 
























Kl 101 






Load storage 
data into regis- 
ter selected by 
the attachment 






KY121 














Activate 
'LSR Write 
Hi' 










Activate 'Bin 
Sub Gate' 






















KG141 






KL101 












Activate 'Gate 
SDR to B' 


1 Data available 
1 to I/O 
1 register 
Ion DBO 










Activate 'LSR 
Write Low' 


( 3 \ji^m^ First ^\ 
V_>^^\E Cycle S^ 
























■ No 
|KD131 








^^ LSR ^v 

<L selected by 


•^ No. 










Turn on 
'Op End* 










<5 








[Yes 


Cycle * 
Clock 


■ 








S^ lit ^ 
\ E Cycle ^> 






. END ) 


ALD 
Reference 




\ No 







1 1 1 1 


1 l'l 1 


2 
1 1 1 


ill 


ill 


5 
1 1 1 


6 
1 1 1 


7 
.. 1 1 1 


8 
1 1 1 



1 1 1 1 


1 
1 1 1 1 


2 
1 1 1 


3 
1 1 1 


4 
1 1 1 


5 

1 1 1 


6 
1 1 1 


7 
1 1 1 


8 
| | | ^ni. 






Read Call/Write Call 

Load SAR 

BAR Select 

LSR Select 

A Reg Input 

B Reg Input 

Load A and B Reg 

Bin Sub Gate 

Load ALU 

ALU Output 

Lood LSR 

Store New 

First E Cycle 

EA Eliminate 

Op End 




















































KC132 
KC142 






Activate 'LSR 
Write Low' 


_ i r>M u 

Activate 'LSR 
Write Hi' 




















































































\ 




I 










— —4 






























KL121 
KL121 
RAMI 




T < T < ' 












Farce bit 7 
















Force bi! 


7 
















SDR 




LSRLo 




LSR Hi 










SDR 


LSR Lo 




LSR Hi 








__ 



































RA101 
RAI01 














































mu 












em 




















KY121 
AVI 32 














































m 




Lo ■ 




u>m 




Hi B 










»'<m 




Lo H 




Hi B 


AVI 42 
KL101 
KC132 






































1 






































A 






































KOI 1 1 


u 






































KD132 



8 



(net) Op Bit 6 and (not) 7 



D 




CIO 






PhoxDE 


A 


Load 


(not) Wait 


SAR 



KCM2 



Channel Inhibit ISR load 



I/O Not CE Test 


A 




Idle Tim* 




A or B Km Chic 




LSI! to A or B 


A 



(not) I/O Not CE Test 



(not) l-R Progrom Back-up 



CI 5 and 6 



EB Cycle 



(not) Rocomol Cvclo 



CI 5 through 



16 + 2P 



Diagram 5- 162. Load I/O (Part 2 of 2) 



5410FEMDM (12/69) 5-162 



Diagram 5-1 70. Sense I/O 



(12/69) 5-170 



(sense I/O J 



Clock 



Address 
Storage 



Clock 3 and 4 



Add A register 
contents to 
blank B 
register 



B 



Clock 4 



Enter result in 
SDR and 
into storage 



& 



1 

Clock 5 ando 1 



KL121 



Activate 

'Sel BAR' 



Decrement 
low order 
of BAR 



KCW2 



Activate 
'Load SAR' 



I/O device 
I selects 
attachment 
register or 
LSR in CPU 



First \ 


,Yes 




^E Cycle 

1 KG13 






KG131 


Activate 
'Gate LSR 
Hi to A' 




Activate 
'Gate LSR 
Lo Normal 
to A' 


' 


^- 









1 KYI 21 



Activate 'Bin 
Sub Gate' and 
'Bin Comp A 
Reg' 



RN131 



Activate 
'Store Data 
Group' 



KYI 11 



Activate 
'New Data to 
Storage' 



KC132 



Activate 
'Store New' 



5 



KLI21 



Activate 
'Sel BAR' 



KG14I 



Activate 
'Gate LSR Lo 
to B' 



KG141 



Activate 
'Misc bit 
7 to A' 



KYI 21 



Activate 
'Bin Sub 
Gate' 



KL101 



Activate 'LSR 
Write Low' 



Clock 7 and 8 



Cycle 
Clock 

Read Call/Write Call 

Load SAR 

BAR Select 

LSR Select (I/O attachment) 

A Reg Input 

B Reg Input 

Load A and B Reg 

Bin Comp A Reg 

Bin Sub Gate 

Load ALU 

ALU Output 

Store New 

Load LSR 

First E Cycle 

EA Eliminate 

Op End 



£ 



Sense I/O 



Decrement 
high order 

of BAR 



KL121 



Activate 
■Sel BAR' 



Bits 0)234567 

Op Code OOXXOOOO 

Objective: 

e Move two bytes from register selected by 
I/O attachment to storage 



KG141 



Activate 
'Gate LSR 
Hi to B' 



KYI 21 



Activate 'Bin 
Sub Gate' 



KL101 



Activate 'LSR 
Write Hi" 




C END J 



1st EB 



EB 





1 1 1 1 


1 
1 1 1 1 


2 
1 1 1 


3 

1 1 1 


4 
1 1 1 


5 
1 1 1 


6 
1 1 1 


7 
1 1 1 


8 
1 1 1 
















































































LSRc 


>r DBI 


Force bit 7 
















BAR Lo 




BAR Hi 




























































































^ -B 








































■ 


























































1 1 1 1 


1 
1 1 1 1 


2 
1 1 1 


3 
1 1 1 


4 
1 1 1 


5 
1 1 1 


6 
1 1 1 


7 
1 1 1 


8 
1 1 1 
















































































LSR or 


DBI 


Force bit 7 
















BARLo 




BAR Hi 










































































mm> 


















































■ 






- 

























































ALD 
Reference 



KC122 
KC132 

KC142 
KL121 
KL121 
RA1U 
RA101 
RA101 
KYI21 
KYI 21 
AVI 32 
AVI 42 
KC132 
KL101 
KDU1 
KYI 11 
KD132 



Op Bit 6 



B 



Op 
End 






EB Cycle 


FF 


3 


A 


(not) 1st E Cycle 




One Address Non Branch 












Diagram 5-1 72. Sense I/O (Part 2 of 2) 



5410 FEMDM (12/69) 5-172 



Diagram 5-180. Test I/O and Branch 



Diagrams- 190. Load Address 
▼ * 



(9/70) 5-180, 5-190 

9 



Test I/O and Branch 



• Tost for I/O condition specified in 
Q code N field 

e Branch to address is loaded into ARR 

e IAR/ARR interchange occurs if tested 
condition is satisfied 

e Take l-H and l-L or l-X cycle 

SEE DIAGRAM 5-030 (l-H, l-L) 
5-042 (l-X) 



B 



( TEST I/O "N 
^ AND BRANCH J 



I 





l-Op 

Cycle 
Diagram 5-010 





] 





l-Q 

Cycle 

Diagram 5-010 






■*-l-Op Cycl 

Op Code 

1 2 3 4 5 6 7 



1 1 X X I 



l-Q Cycle — 
QCode 
12 3 4 5 6 




1 



— l-H 
Cycle 
2 3 4 



5 6 7 



1 



— l-L ■ 

Cycle 

2 3 4 5 6 



Branch to Address 





l-H, l-L 

Cycles 

Diagram 5-030 







l-X 

Cycle 

Diogram 5-042 





I 



Tested conditions are 
described in theory 
of operations manual 
for the individual 
I/O attachment 



Line Activated by 

Any Device 


Significance 


' I/O Condition B' only 


Correct address, valid N 
code, condition for branching 
not met — proceed with next 


M/O Condition A' only 


Correct address, valid N 
code, condition for branching 
met — branch to new address 


Both lines 


Incorrect parity — causes 
processor check and DBO 

parity check 


Neither line 


Invalid address or N code 
— causes processor check 
and invalid device address 



Load Address 

Bits 12 3 4 5 6 7 

Op Code 1 I X X I 

• Load one or two bytes from storage into one 
of the two index registers 

e If instruction format is four bytes, load two 
byte oddress into index register selected 
by Q code bits 6 and 7 

e If instruction format is three bytes, add last 
instruction byte to index register selected 
by Op Code bits 2 and 3. Then load result 
into index register selected by Q code bits 
6 and 7 

e Take l-H and l-L cycles (four byte format) 

SEE DIAGRAM 5-030 
e Take l-X cycle (three byte format) 

SEE DIAGRAM 5-042 



C LOAD ADDRESSJ 

T 



l-Op 

Cycle 

Diagram 5-01 




l-H, l-L 

Cycles 

Diagram 5-030 



l-X 

Cycle 

Diagram 5-042 



( END J 



c 



END 



D 



Advance Program Level 



Holt Program Level 



Bits 12 3 4 5 6 7 

Op Code 11110 1 

Basic Machine 

e Test for I/O condition specified in Q code N Field 

e Loop on APL instruction until condition tested for 
no longer exists 

• Q code N field of all zeros causes automatic 
advance to next sequential instruction . 

e Take l-R cycle SEE DIAGRAM 5-020 
Dual P rogram Feature Enabled 

• Test for I/O condition specified in Q code -N field 

• Prog r am level advance if condition is satisfied 

e P rou io ni status register (PSR) contains recall 
information for returning to original program 

• Take l-R cycle SEE DIAGRAM 5-020 



(ADVANCE \ 
PROGRAM LEVEL J 





l-Op 

Cycle 

Diagram 5-010 










l-Q 

Cycle 

Diagram 5-020 





I 





l-R 

Cycle 

Diagram 5-020 





Tested during i-Q cycle 
cl 8. Activates 'program 

, interlock' (Diagram 

! 4-030) 

KD131 



No 





Bits 
Op Code 



1 2 3 4 5 6 7 
11110 



Line Activated by 
Any Device 


Significance 


'I/O Condition B" only 


Correct address, valid N 
code, device not busy and 
doejjn 't need attention 
— instruction acceoted 


'I/O Condition A 1 only 


Correct address, valid N 
code, device busy or needs 
attention— instruction rejected 


Both lines 


Incorrect parity— causes 
processor check and DSO 
parity check 


Neither line 


Invalid address or N code 
—causes processor check 
and invalid device address 



Basic Machine 

• Prevents execution of next sequential instruction 

• Loops on instruction until system start key is pressed 

e Instruction bytes two and three are displayed on console 

Dual ftog ro m Feature Enabled 
e Prevents execution of next sequential instruction 
e Branches to alternate program level if DPF is enabled 

• Program returns to original level if appropriate halt 
reset key is pressed 

• Take l-R cycle SEE DIAGRAM 5-020 



( 



HALT 
PROGRAM LEVEL 



I 



) 





l-Op 

Cycle 

Diagram 5-010 





I 





l-Q 

Cycle 

Diagram 5-010 






Diagram 5-200. Advance Program Level 



Diagram 5-210. Halt Program Level 



S410FEMDM (9/70) 5-200. 5-210 



Diagram 5-220. System Reset (Part 1 of 3) 



(9/70) 5-220 



CLOCK 



CLOCK 



CLOCK 2 



CLOCK 3 



CLOCK 4 



CLOCK 5 



CLOCK 6 



c 



SYSTEM RES 



KA232 



Activate 'Force Clock 
9' 



{ 



{ 



KLUI 



Activate MAR Setd' 



D 



KDI31 



Activate 'Op End' 



Reset A or B register; 
set P bit 



Note: System Reset is enabled only 
in process mode (KB14I ) 



KDI4I 



Activate 'Load Op Reg' 



KC141 



Activate 'Load SAR' 



Activate 'Load A or 
B Reg' 



Activate 'Load Q Reg' 
and 'Load C^> Reg' 



Activate 'Load ALU' 



ALU output should be 
zero 



Activate 'Load A ot 
B Reg' 



KD14! 



Activate 'Lood Q Reg 1 
and 'Load Op Reg 1 



Reset to zero 



AVI 32 



Activate 'Load ALU' 



KL10! 



I 

Activate 'LSR Write Lo' \- 1 

I 



Activate Load A or 
B Reg' 



IAR and PSR ore selected 
ond reset . 



Activate 'Bin Sub Gate' 



KDI41 



Activate 'Load Q Reg' 



AVI 32 



Activate Load ALU' 



Activate 'LSR Write Lo' 




■ 'Bin Sub Gate' left up 
' from last operation 



PSR 
Selected 



_J 



CLOCK 7 



CLOCK 8 



CLOCK 9 



r 




RA10! 



Activate ' Lood A a; 
BReg' 



*D1 



Activate Lood O Reg' 
jnd 'LoaJ ■•. »p RtfCj' 



Activate 'Lood ALU' 



Activate 'LSR Ante H,' 



A.- tivare Lood S-\P ! 



^ 



IAR and PSR ate 
selected and rese> 



6 



System Reset [o 



OP End 
FL 



C 

I 



KD131 



B 



Phase DE 



CI 9-0 



^ (not) Wait State 



J. 

Main Storage 



SAR 



LoadSAR 



♦■X 



KC142 



SDR 



CI 4 



(not) EB Cycle 



(not) l-H Cycle 



(not) Alter Display or Storage 



Channel Inhibit LSR 



I/O Not CE Test 



idle Time 



A or B Reo Chk 



LSR to A or B 



18 + 2P 



(Odd not 9C D) Load A ng | 
~ RA101 B| 




KYI 21 



CI 6 



OR 



Phase D 



OR 



LSR Write Lo 



CI 8 



r 



LSR Write Hi 



KL101 



lARSeld , 



Sel IAR CE or Sys Rst 



OR 



AVI 32 



IAR (Hi) 
I 1 I 2 | 3 | 4 | 5 | 6 | 7 



IAR System Sel 



KLI11 



IAR (Lo) 
OH I 213,41 5|6|7 



OP 
Reg 



Load 
OP Reg 



OR 



/ 
System Reset 



KD141 



Q 
Reg 



I X I 



Odd not 9CD 



System Reset 



KD141 



Note: 1 . Refer to Diagram 4-020 
for clock circuits 
2. Refer to Diagram 4-030 
for cycle controls 



Diagram 5-222. System Reset (Part 2 of 3) 



5410FEMDM (12/69) 5-222 



Diagram 5-224. System Reset (Part 3 of 3) 

2 1 



(9/70) 5-224 



B 



System Reset Cycle 

Clock 

Force Clock 9 

Read Coll/Write Call 

Load SAR 

IAR Select 

A Reg Input 

B Reg Input 

Load A or B Reg 

Bin Sub Gate 

Load ALU 

ALU Output 

LSR Write 

Store New 

Op End 

Load Op Reg 

Load Q Rag 





1 1 1 1 


1 
1 1 1 1 


2 
1 1 1 


3 

III 


4 
1 1 1 


5 
1 1 1 


6 

1 1 1 


7 
1 I 1 


8 
1 1 1 


9 

1 1 1 1 




























































„»_ 



























































































































X 


X 




00 




00 




00 














lorn 




Leap 




Hi ■ 


































































_ 



















ALD Reference 

KA232 
KC132 

ICC 141 
KL141 
RA10I 
RA131 
RA101 
KYI 21 
AVI 32 
AVI 42 
KL101 
KC132 
KD131 
KD141 
K0I41 



Note: Parity checking is disabled during System Reset 



Initial Program Load (IPL) 



B 



Objectives 

5410 

• Program Load Key initiates system 
reset cycle 

• Clock starts and continues to run 

• System reset cycle causes: 

(1) DBO 7 (MFCU) 
DBO 5 (File 

(2) AM zeros written into IAR and MRDAR 
(MFCU)or DFDR(File) 

• 'I/O Condition B' resets IPL latch at end of 
data transfer and activates process run . First 
l-Op cycle addresses storage position 0000 
(IAR set to all zero) 

5424 

• DBO bit 7 to MFCU 

• Reset MRDAR to 0000 

e Set execute primary latch in MFCU 
e Set execute read in MFCU 
e Set execute feed in MFCU 



C 



START 



I 



3 



System reset cycle 
Diagram 5-220 



I 



4-036 



Clock continues to run. 
Activate 'wait state' 



I 



I/O attachment requests 
cycles to transfer data 
beginning in storage 
location 0000 (data 
address register all 
zeros) 



I 



4-«?, 



'I/O condition ft" resets 
IPL at end of data 
transfer 



I 



4-036 



Activate 'process run' 



C 



END I 



^J 



1 . Sand DBO bit 7 (MFCU) or bit 
5 (HI.) 

2. Sal.et IAR and MROAR (MFCU) 
or DFDR (filo) 

3. Load Minted LSRs with all 



Program baa ins with 
IAR at 0000 



Diagram 5-225. Initial Program Load (IPL) 



5410FEMDM (9/70) 5-225 



Diagram 5-230. Alter SAR (Part 1 of 3) 

2 ▼ 



B 



Alter SAR 

Objectives: 

• Load contents of four console 
Address/ Data switches into 
the Instruction Address 
Register (IAR) by way of Data 
Bus In, A register and ALU 

• Load SAR from the IAR at 
clock 9 time 

• When start key is pressed, 
the clock runs thru 4. 
When start key is released, 
clock runs from 5 thru 9. 



f ALTER SAR J 



Clock 



1 



Address storage 



Clock 1 and 2 



Gate console bits hi 
from DBI to IAR 



8 



Activate 'IAR Seld' 



KYI 21 



Activate 'Bin Sub Gate' 



KA232 



Activate 'Force Clock 9' 



KCU2 



Activate 'Load SAR' 



KC132 



Activate 'Read Call/ 
Write Call' 



Activate 'IAR Seld' 



RA101 



Activate 'Load A or 
B Reg' 



KYI 21 



Activate 'Bin Compl 
A Reg 1 



Clock 3 and 



£ 



Gate console bits to 
from DBI to IAR 



Clock steps 4A,B,C,D,E 
and stops at phase F . 
Clock re-starts when 
start key is released 



Clock 5 and 6 



I 



Move IAR lo thru B reg, 
ALU, and back to IAR 
(no change) 



I Light binary 

, subtract indicator 



AVI 32 



Activate 'Load ALU' 



Activate 'Write LSR Hi' 



5 



(9/70) 5-230 



8 



KL141 



Activate 'IAR Seld' 



Clock 7 and 8 



RA101 



Activate 'Load A or 



-H Inhibit SDR to B 

I 

I 



i 



Move IAR hi thru B reg, 
ALU and back into 
IAR (no changes) 



AVI 32 



Activate 'Load ALU' 



KYI 21 



I I 

Activate 'Bin Sub Gate' | 1 Complement A Register 

I 



KL101 



Activate 'Write LSR Lo' 



KCI32 



Activate 'Read Coll/ 
Write Call' 



KLU) 



Activate 'IAR Seld' 



RA101 



Activate 'Load A or 
B Reg' 



AVI 32 



Activate 'Load ALU' 



KL101 



Activate 'Write LSR Lo' 



Clock 9 



Move contents of IAR 
to SAR 



I 

J Binary subtract is 
' up in test mode. 



( END J 



KL141 



Activate 'IAR Seld' 



RA101 



Activate 'Load A or 
B Reg' 



AVI 32 



Activate 'Load ALU' 



KLI01 



Activate 'Write LSR Hi' 



KL H1 . 



Activate 'IAR Seld' 



KCU2 



Activate 'Load SAR" 



Phase DE 



Clack 9-0 



Lood A or B Reg (odd not 9CD) 
RA101 



Main Storage 



SAR 



SDR 



(not) Wait Statu 



Lood SAR 



KC142 



Alter SAR 



I16 + 2P1 



OR 



KL101 




-i « Odd CD 

Aj_ _ Test Mode 




b%J 



Sel 1AR CE 



8 + P 



LSR Write Hi 



LSR Write Lo 



IAR (Hi) 



01 1121 314 1516 17 



IAR (Lo) 



I 1 I 2 I 3 I 4 | 5 | A I 7 



OR 



OR 



CI 8 



Phase 



CI 6 



DBI From Address/Data Switches (4) 



^■— *■ I llllllll 



~L 



OR 



CI 2 



Alter SAR 



Channel Inhibit LSR 



I/O Not CE Test 



Idle Time 



A or B Reo Chk 



LSR to A or B 



CI 4 



(not) EB Cycle 



■t) EB < 



(not) l-H Cycle 



(not) Alter or Display Storage 



Note: Refer to diagram 4-020 
for clock circuits 

Refer to diagram 4-035 
for run controls 



Diagram 5-232. Alter SAR (Part 2 of 3) 
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Diagram 5-234. Alter SAR (Part 3 of 3) 
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9 



ALTER SAR 



Start Key Pressed 

.a. 



Start Key Released 
.A. 



Clock 

Farce Clock 9 

Read Call/Write Call 

Enable Clock Run 

Load SAR 

IAR Select 

A Reg Input 

B Reg Input 

Load A or B Reg 

Bin Compl A Reg 

Bin Sub Gate 

Load ALU 

ALU Output 

LoadLSR 



( 



MM 


1 l'i 1 


2 
1 1 1 


3 
1 1 1 


> 

A|B |C|D|E 




r 

i i i 


6 
1 1 1 


1 1 1 


8 
1 1 1 


9 
A | B | C |0 | £ 
































) i 








































(t 










^ mm 
























Console Bits Hi 




Console Bits Lo 
























IAR Lo 




IAR Hi 








^_ 




































































iwmr 


Bits Lo _ _ Console 
















Console 


Bits HI 


Console 


Bits Lo 


IAR Lo 




IAR Hi 








Hi " 




Lo H 






Loam 




HifJB 





ALD Reference 


MDM Reference 


"*"KC122 


4-020 


KA232 


4-020 


KC132 




KA232 


4-037 


KC142 




KL141 




RAMI 




RA10I 




RA10I 




KYI 21 




KYI 21 




AVI 32 




AVI 42 




KL10I 





8 



9 



Alter Storage 
Objective*: 

• Transfer data from right most two 
console Address/Data switches (one 
byte) into Q reg and storage location 
designated by SAR 

• With storage test switch in STEP; 
pressing start key advances clock 
through 4 time. Releasing start key 
advances clock through 9 time 

•With storage test switch in RUN; 
clock re-cycles, skipping 9 time, 
until switch is returned to STEP 

•Address Increment switch ON 
causes IAR to be incremented 
each CPU cycle 

• Address Increment switch OFF 
causes console data to be tnmsfered 
into same storage location each 
cycle 



Clock 



Clock 1 and 2 



1 



Move data from con- 
sole switches (hi) 

(not used) 




4 



KC132 



Activate 'Read Call/ 
Write Call' 



KLU1 



Activate MAR Sela" 



RA10I 



Activate 'Load A or 
B Reg' 



KYI 21 



Activate 'Bin Compl 
A Reg' 



KY121 



Activate 'Bin Sub Gate' 



AVI 32 



Activate 'Load ALU' 



Clock 3 and 



,1 



Move data from console 
Address/Data switches 
(lo) (Right most two 
switches) 



Clock 5 and 6 



Modify low order of 
instruction address 
register 



5 



KL141 



Activate 'IAR Seld' 



RA101 



Activate 'Load A or 
BReg' 



KY121 



Activate 'Bin Sub Gate' 



AVI 32 



Activate 'Lood ALU' 




KC132 



Activate 'Store New' 



If storage test switch is 
in STEP, 'Enable Clock 
Run' is activated again 
when start key is re- 
leased 



KC132 



Activate 'Read Call/ 
Write Call' 



KD141 



Activate 'Load Q Reg' 



KL141 



Activate 'IAR Seld' 



~8 







OH 


^r Address ^\. 

-^_ increment ^> 
^>^ switch ^r 

[On 

1 KG141 






Activate 'Misc Bit 
7 to A' 
















* RA101 






Activate 'Load A or 
B Reg' 








KYI 21 






Activate 'Bin Sub Gate' 








AVI 32 






Activate 'Load ALU' 








KL101 






Activate 'Write LSR Lo' 


Clock 7 or 










tde 










Modify high order of 
instruction address 
register 










KL141 










Activate 'IAR Seld* 






RA101 






Activate 'Load A or 
BReg' 










AVI 32 








Activate 'Load ALU' 


P^Jjf^^ Store 


ige ^v. 

/itch >* 








KL101 


W> te P KL141 
Clock 9 ■ KC142 






Activate 'Write LSR Hi' 




Activate MAR Seld' 
and 'Load SAR' 
















( 


l 




r "\ 
J 



Diagram 5-240. Alter Storage (Part 1 of 3) 
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Diagram 5-242. Alter Storage (Part 2 of 3) 

2 ▼ 



(12/69) 5-242 

9 



CI 7 and 8 



Wqit State, 



System hut 



OR 



-& 



Alter SAR or Storage 



~ | Gate LSR Hi to B 



CI 1 and 2 



CI 5 and 6 



Got* LSR La to B 



KG141 



Leod A or B Reg (odd not 9CD) 



RA101 



B 



Main Storage 



SAR 



Clock 9-0 



(not) Wait State 



Load SAR 



T 



KC142 



"Store New 



Alter Storage Mode 




4CD 








A 


A 


FL 


(not) SAR Address Error 








(Invalid address) 


KY1U 









» 












1 












1 




» 


3 




** 


4 
1 






7 




KL101 



8 



9 



B 



pi 



P2 



Off Off 



On On 



Off 



I/O Parity 

Check Check 

Stop Run 



Run Stop IStep i 



On 



o o 



Addr I/O 
Comp Overlap 
Stoi 



Run 



<8> 



On 



Address I/O CE 

Compare Check Key 

o o O 



Normdl 
IAR I XR1 -•-.-• C - - - 

Clock 



LSR Display 
Selector 



.Air >s_X./ e 
SAR 
CE Mode Selector 



-Address Increment Switch: 



M ON " 


IAR incremented by || 




one each CPU cycle W 


if OFF_ 


IAR addresses same mi 




storage position each ||| 




CPU cycle M 



PI 



P2 



Off Off 



I/O Parity 

Check Check 

Stop Run 

Run Stop 



File 
Write 
Off 



O <§> 



!*i*-i 



T337 

Incr 



J Run 11 Off 

3ftfci °" 



o o 



System 
Reset 



"Addr 170" 
Comp Overlap 
Stop Off 

<8> ^ 



Run On 



Address I/O 
Compare Check 

o o 



CE 

6 



Normal 
IAR ! XR1 

ARRlVTV^XR2 

LSR Display 
Selector 



b 



T«5» 



Ait 
SAR 

CI 




r$»p 






Start Key Held In 



Clock 

Force Clock 9 

Read Cell Write Call 

Load SAR 

Enable Clock Run 

IAR Select 

A Reg Input 

B Reg Input 

Load A or B Reg 

Bin Compl A Reg 

Bin Sub Gate 

Load ALU 

Load LSR 

Store New 

Load Q Reg 



■ Start Key Released 





MM 


1 M 1 


2 
1 1 1 


3 
1 1 i 


4 

aIbIcIdIe 


F--F--F-- 


IsiiilUB 

5 

1 1 1 


6 
1 1 1 


: :M§!!li 

7 
1 1 1 


iiiSllli 

8 
1 1 1 


llfilPlilllii 

9 
AIBICIDIE 


F 


ALD 
Reference 

KC122 

KA232 

KC132 

KC142 

KA232 

KL141 

RAlll 

RA101 

RA101 

KYI 21 

KYI 21 

AVI 32 

KL101 

KC132 

KD141 


Clock 

Force Clock 9 

Read Call/Write Call 

Load SAR 

Enable Clock Run 

IAR Select 

A Reg Input 

B Reg Input 

Load A or B Reg 

Bin Compl A Reg 

Bin Sub Gate 

Load ALU 

Load LSR 

Store New 

Load Q Reg 




MM 


1 M 1 


1 


2 
1 1 


3 
1 1 1 


4 
1 1 1 


5 
1 1 1 


i 


6 
1 1 


7 
1 1 1 


8 
1 1 1 


1 U 1 1 










































Recycles until 










































storage tut switch 
is changed to STEP 


























































































































Console Bits 


Hi 


Console 


Bits Lo 




Force Bit 


7 










Console Bits Hi 


Console Bits Lo 


Force Bit 7 




















lARLo 




IAR Hi 
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Diagram 5-244. Alter Storage (Part 3 of 3) 
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Diagram 5-250. Display Storage (Part 1 of 3) 

2 T 

Display Storage 
Objectives 

• Transfer data from storage position 
addressed by SAR into Q register and 

A display in console lights when drum 

switch is in position 5 

• With storage test switch in STEP; 
pressing start key advances clock 
through 4 time. Releasing start key 
advances clock through 9 time 

^ ©With storage test switch in RUN; 

clock re-cycles, skipping 9 time, 
until switch is returned to STEP 

• Address Increment switch ON 
causes IAR to be incremented each 

CPU cycle 

B * Address Increment switch OFF 

causes console data to be transfered 
into same storage location each 
cycle 



Clock 3 and 4 



I 



Move data from storage 
to console display 



Clock 





Clock 5 and 6 



Modify low order of 
instruction address 
register 



* 



KL141 



Activate 'IAR Seld' 



RA101 



Activate 'Load A or 
B Reg' 



KG 141 



Activate 'Gate SDR 
to B' 



KYI 21 



Activate 'Bin Sub Gate* 



AVI 32 



Activate 'Load ALU' 



tf storage test switch is 
in STEP, 'Enable Clock 
Run' is activated again 

I when start key is 

| released 



KC132 



Activate 'Read Call/ 
Write Call' 



KD141 



Activate 'Load Q Reg' 



Clock 7 and 



Modify high order of 
instruction address 
register 




Clock 9 



KL141 
KC142 



Activate 'IAR Seld' and 
'Lood SAR' 



c 



I 



END 
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(12/69) 5-250 

9 




KL141 



Activate 'IAR Seld' 



RA101 



Activate 'Load A or 
B Reg 1 



AVI 32 



Activate 'Load ALU' 



KL101 



Activate 'Write LSR Hi' 



8 



9 



B 



Woit State 



System Reset 



EB Cycle 



(not) Recompl Cycle 



Inhibit SDR Transfer 



Wait State 



System Reset 



Phase DE 



Clock 9-0 



(not) Wait State 



CI 7 and 8 



OR 



— & 



CI 5 and 6 



(not) 3 and 4 Time 



Alter SAR or Storage 



OR 



I/O Block SDR 



OR 



KG141 



Main Storage 



SAR 



Load SAR 



KC142 



SDR 



16 + 2P 



Gate LSR Hi to B 



Gate LSR Lo to B 



Gate SDR to B 



*-- 




Load A or B I 



(not) 3C to 5C 



Test Mode 



^od A or B Reg 



Force Bit 7 to A 



FL 



KYI 21 



KV121 



8 + P 



1 



(Odd not 9CD) 



RA101 



r~0~~ 



Test Mode 



Odd CD _ 








2 




3 


Q 


4 


Reg 


5 




6 




7 





Alter/Display Storage 



(not) Address Incr Switch On 



Load Q Reg 



A 


(not) l-R Program Backup 


CI 5 and 6 


KG141 


CI 5 and 6 


A 


Odd Not 9CD 


Alter/DI«Dlav Storaae 



KD141 



Drum 
Switch 



^ Ch )|P|0|)|2 

Position — > ^ilili ' j 



)|P|011|2|3|4|5|6|7| ALU Output 




AVI 52 



LSR Write Hi 



CI 8 



LSR Write Lo 



-& 



^ Phase D 
* CU 



OR 



Channel Inhibit LSR 



I/O Not CE Test 



Idle Time 



IAR (Hi) 
Oil I2I3I4I5I6 17 



I 



IAR (Lo) 
01 1J2I3|4|5|q(7 



.IAR Seld 



KL101 



A or B Reg Chk 



LSR to A or B 



Select IAR CE 



OR 



Alter/Display Storage 



KL101 



Diagram 5-252. Display Storage (Part 2 of 3) 
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Diagram 5-254. Display Storage (Part 3 of 3) 
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9 



B 



PI P2 

Off Off 




System 
Reset 




tetti 







LSR Display 
Selector 



SAR 
CE Mode win !..■; 



PI 



P2 



Off Off 
<§) (g) 



I/O Parity 

Check Check 

Stop Run 

(g) <§> 

Run Stop 



File 
Write 

Off 



o <g> 



T '. jga AdH 

* Inci 

Run Off 

,0) (g) 

>.8 j» On 



o o 



"Ad3T i7o" 

Comp Overlap 
Stop Off 

<8> (g) 

Run On 



System 

Reset 




Che*- 

ftetet 



IAR. 

arr" 



Address I/O 
Compare Check 

o o 



Normal 

LSR Display 
Selector 



XR1 
^XR2 



CE 

5 



iisBi||iii^Bl 

Alt X^X Mach 
-Stor "IN. VCyciV 

A^J<-X.Cl«k 
CE Mode Selector ' 



Clock 

Force Clock 9 

Read Call/\Nrite Call 

Load SAR 

Enable Clock Run 

IAR Select 

A Reg Input 

B Reg Input 

Load A or B Reg 

Bin Compl A Reg 

Bin Sub Gate 

Load ALU 

Load LSR 

Load Q Reg 



Start Key Held In 



■ Start Key Released 





1 1 1 1 


1 1 1 1 


illllllllii 

2 
1 1 1 


3 
1 1 1 


4 

aIbIcIdIe 


F-F--F-- 


5 
1 1 1 


6 
1 1 1 


7 
1 1 1 


8 
1 1 1 


lllllllllllll 

9 
AlBlClDlE 






























































_ 






















































Force Bit 


7 
















SDR 


lARLo 




IAR (Hi) 








— 
































































































Lo« 




Hi ■ 

























ALD 
Reference 

KC122 

KA232 

KC132 

KC142 

KA232 

KL141 

RAU1 

RA101 

RA101 

KYI 21 

KYI 21 

AVI 32 

KL101 

KD141 



Clock 

Force Clock 9 

Read Call/Write Call 

Load SAR 

Enable Clock Run 

IAR Select 

A Reg Input 

B Reg Input 

Load A or B Reg 

Bin Compl A Reg 

Bin Sub Gate 

Load ALU 

Load LSR 

Load Q Reg 



I I I 



i_L 



I I 



3 
I I I 



SDR 



5 

J_LL 



6 

JLLL 



Force Bit 7 



IAR (Lo) 



Lo i 



7 
I I I 



8 

J_LL 



IAR Hi 



li 



ill- 



Recycles until 
storage test switch 
is changed to STEP 



Interrupt 



Objectives: 



• Interrupt enable is turned on in I/O 
attachment by control code of SiO 
instruction 

• I/O attachment sends interrupt request to CPU 

• Interrupt occurs only after current instruction 
is finished 

• Interrupts main program with separate program 

• Highest interrupt device takes precedence 
over lower level devices 

• Interrupt program ends with another SIO to 
disable interrupt 



C 



I 



} 



CPU executing main 
program instructions 



I 



Start I/O enables 
interrupt (device 

specified by Q code) 



I 



Interrupt poll (op end 
clock 5 to 8) 




Select IAR for 
interrupt level 



Execute interrupt 
program 



RETURN TO 

INTERRUPTED 

PROGRAM 



) 



Store status of 
registers used in 
inreirupted program 



T 

T 



Disable interrupt with 
SIO (last instruction 
in interrupt program) 



Op Code 
Byte 1 




Q Code 
Byte 2 






Byte 3 


F 


3 


0001 


M 


N 


Control Code 



3 4 



7 



3 4 5 



7 





/ 




Op Code = F3 
SIO Instruction 










v 




Device Address Equals 
0001 (1) for keyboard 





M and N field must 
be zero or CPU will 
stop with processor 
check and inv-Q 
indicator on 



Control Code 

t = Programmed Numeric Mode 

t 1 = Programmed Lower Shift 

t 2 = Error Indicator 

t 3 = Not Used 

t 4 - Restore Data Key 

t 5 = Unlock Data Key 

t 6 - Enable Interrupts - Off disables inter 

t 7 = Reset Interrupt 



upts 



SIO Instruction Format for 5475 Keyboard (interrupt level 1) 



Diagram S-260. Interrupt (Part 1 of 2) 
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Diagram 5-262. Interrupt (Part 2 of 2) 

2 ▼ 



(12/69) 5-262 



Op End 



hA/C Advance 



Load Interrupt 



System Reset 



DBO 

I 



SIO 
Clock 5 Instruction 

l-R Cycle 



_. s|/ NK NU 



: 



I/O ATTACHE HN1 



0/Q attachment) • 

^ Interrupt Request J 



2 



• ■ ■ code b 

illll§l|ll§ll§|il|i 



/int."!. 
/ Enol 

*~~^*.* ; ". zzzHTR 

i — J " feL 

■'ST ^'1 I 



Control code bit 
6 off (keyboard) 

• Control code bit 
7 on (keyboard) 



Interrupt 
I Request 



r 



DBI 



Op End Gate 



Clock 5 to 8 

I A S Interrupt Level Request 
Diag 4-074 



Inter Reg 4 



lrt 



FL 



KM13I 



(Spare) 



OR 



. l'erReq 3 ( Spare ) , 



FL 



OR -, 



KM131 



i . .frReq ^ (Spgre) 



W 



m 



FL 



KM101 



ARR Seld 



IAR Seld 



EB 



Interrupt Register Instruction 



tS 



Li| FL 



KM101 



KM131 



OR —| 



Inter Req 1 

1a| H* 

-I— FL 



— 3D 

I — 1 1 KM131 



(Keyboard) 



£h 



OR 



Any Interr From 1 to 4 Reg 



Interrupt Poll 



OR — , 



tH 



FL 



KM111 
(not) LSR Interchange Pulse 



Diag 4-074 



m 



\±l FL 



M 



JO 



Lg-id 



FF 



KM111 



Any Int Lev Being Serviced I 



;31 



Diag 4-036 
4-072 
4-074 



KL141 



Note: Refer to Diagram 4-074 for circuits 

describing interrupt level (dual program) 



FF 



Q Bit 4 



OR 



OR 



L_r 



IAR/ARR Int Lv - 4 Seld 



OR 



ARR/IAR Int Lv - 4 Seld 






QBit3 



OR 



13" 



■-B- 



OR 



r 



IAR/ARR Int lv - 3 Seld 



OR 



ARR/IAR Int Lv - 3 Seld 






FF 



A 



QBit2 



OR 



~ & 



OR 



IAR/ARR Int Lv - 2 Seld 



OR 



ARR/IAR Int Lv - 2 Seld 






Q Bit 1 



A 
A 



OR 



■0" 



OR 



IAR/ARR Int Lv - 1 Seld 



"0- 



OR 



ARR/IAR Int Lv - 1 Seld 



KT131 



Diagram 6-005. Power Control Sequencing Flowchart (Early) 

2 . 3 



(9/70) 6-005 



B 



POWER ON SEQUENCE 



Turn on mainline CB 

I 

Energize +24 Vdc control power 

supply (TP2 - +24 Vdc) 

1. Energize K1 (115 Vac conven- 
ience outlet power available). 

2. Energize K.2. 



Activate power control circuits and 
energize convenience outlets. 

Start with power available at 
input of mainline CB. 



I 



If the lamp test switch is pressed, 
only the thermal and power check 
indicators light. 



Turn on power on/off switch. 

■ 

Energize K3 

1. Apply power to use meter power pack. 

2. Apply power to logic and memory supply. 

3. Apply power to gate and power supply fans. 



ndm 



Logic andmemory supply energizes regulators. 



1. 



Q 



Bias voltage (20 Vdc ± 10%) supplied to -4 Vdc. +6 Vdc, and -30 Vdc 

regulators. 

Bulk voltages supplied to each regulator (terminals E 1 and E2 of each 

regulator) 

10.2 Vdc to -4 Vdc supply (± 10%) 

12.4 Vdc to +6 Vdc supply (± 10%) 

46 Vdc to -30 Vdc supply (± 10%) 

I 

BSCA feature, 
installed 



Yes 



I 



No 



Apply 26 Vac to BSCA -12 Vdc supply 

1. Energize K30 (sense BSCA -12V) 

2. TP9 = 0Vdc 




■4 Vdc regulator output available 

1 . Energize K5 (senses -4V output) 

2. Transfer K5-2 (TP2 - Vdc) 

3. Transfer K5-1 (starts +6 Vdc 



regulator) 



Q 



I 



I 



-4 Vdc logic 
supply #2 
installed 



Yes 



I 



No 



T 

I 



| If -4V logic supply #2 
and -4V logic supply 
|#3 are installed, K17-1 
N t _Jand K19-1 are wired in 
~j series with K5-1 ; if -4V 
I logic supply #2 is 
1'installed, K17-1 and K5-1 
are in series. 



u 



-4 Vdc logic 
supply #3 
installed 



Yes 



Energize K1 7 when 
-4V output is avail 
able. 

1. TP3 = 0Vdc 

2. K1 7 is in series 
with K5-1 



I 



No 



"I 



<- y able 

■ 1. TP4 = 

s H with I 

■ K17-' 



Energize K19 when 
-4V output is avail- 
able 

1. TP4 = 0Vdc 

2. K19-1 is in series 
with K5-1 and 
K17-1. 



tf 



Start voltage is applied to E12 of the +6V regulator. 

+6 Vdc regulator output available 

1. Energize K6 (senses +6V output) 

2. TP5 = Vdc (K6-2 contacts) 

3. Activate -4V UV ax circuit (K6-3 contacts) 

4. Energize time delay relay K7 (K6-1 contacts) 

5. K7 energizes after 1 to 3 seconds delay. 

6. Start -30 Vdc regulator (K7-1 contacts - - 
E12 terminal) 

-30 Vdc regulator output available 

1. Energize K8 (sense -30V output) 

2. TP6 = Vdc (K8-2 contacts) 

3. Energize K9 (Energized by K8-1 contacts) 

4. K9 supplies AC power to I/O device power 
supplies and lamp supplies. Clock 9 is 
forced on. 

(220/235 Vac supplied to I/O for 50 HZ 
208/230 Vac supplied to I/O for 60 HZ) 

+24 Vdc 5424 supply and +60 Vdc 5203 supply 

outputs available. 

1. Energize K10and K11. 

K10-1 and K11-1 hold K3 energized until 
both +24 Vdc 5424 supply and +60 Vdc 
5203 supply are powered down during a 
normal power off sequence. 

3. TP7 = Vdc (K1 0-2 contacts) 

4 TP8 = Vdc (K1 1-2 contacts) 

I 

Energize K12 

1. Turn off power check light (K12-1 contacts) 

2. Remove power on reset and turn off clock 9 
(K 12-2 contacts) 



2. 



I 



END OF POWER ON SEQUENCE. 
SYSTEM READY FOR PROCESSING 



POWER OFF SEQUENCE 

I 

Turn off power on/off switch. 

Apply +24 Vdc to -4V undervoltage ax 

circuit to prevent abnormal power 

down sequence (section C of on/off switch) 

■ 
De-energize K7 to turn off -30 Vdc supply. (De-energize K9 

at same time as K7.) 

1. K1-1 removes start -30V. 

2. Turn off -30V regulator (20 Vdc bias and 46 Vdc bulk 
voltages are present at -30V input until K3 de-energizes). 

I 

De-energize K8 to sense when -30 Vdc supply output is not 

available. 

I 
De-energize K12 

1. K12-1 contacts turn on the power check light. 

2. K12-2 contacts activate the power on reset relay line to CPU. 

3. K 1 2-3 contacts are used in the power on sequence. 

Transfer K9 contacts to remove input power to 5424 24 Vdc and to 
5203 60 Vdc supplies 

I 

De-energize K1 (sense MFCU 24V) and K1 1 (sense 5203 60V) 
De-energize K3 to remove bulk and bias voltages to -4 Vdc, +6 Vdc, 



and -30 Vdc regulators. 



-Note: 



—\ K9 de-energizes slower than K7 




De-energize K5 (-4V sense) 
after -4 Vdc output is no 
longer available. (TP2 = 
+24 Vdc - - Turn off power 
check light. 



De-energize K6 (+6V sense) 
after +6 Vdc output is no 
longer available. 



-4 Vdc logic 
supply #2 
installed 



Hno 




De-energize K1 7 -4 Vdc 
logic supply #2 sense 
after -4 Vdc is no longer 
available. 



-4 Vdc logic 
supply #3 
installed 
No 



I 








De-energize K19 (#3 
feature -4 Vdc sense) 
after -4 Vdc is no 
longer available. 



Note: 



END OF NORMAL POWER OFF SEQUENCE 



K1 and K2 remain energized as long as +24V sequence control 
voltage is available. 



operator ac tion 



Power On Sequence 

1 . Mainline CB On (On/Off switch off) 

2. +24 Vdc control voltage 

3. K1 (Convenience outlets) 

4. K2 (Thermal light turns off) 

5. Power on/off switch 

6. K3 (Bias and bulk voltages) 

7. K5 (-4V basic) 

8. K17 (if -4V logic supply #2 is installed) 

9. K19 (if -4V logic supply #3 is installed) 

10. K6 (+6V regulator) 

11. K7 (-30V) 1-3 sec Delay 

12. K8 (-30V sense) 

13. K9 (AC to I/O power supplies) 

14. K10I+24V from 5424) 

15. K11 (+60V from 5203) 

16. K12 (Power up -Power check light 7.8.9 ,10,12, 14,and 15 
turns off) 



Power Off Sequence 




B 




Gnd 

Brass 

Plate 



Diagram 6-010. Power Control Sequencing Diagram (Early) 
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Diagram 6-015. Power Control Sequencing Flowchart (Redesign) 
2 . 3 



(9/70) 6-015 



B 



~T" 



POWER ON SEQUENCE 



Turn on mainline CB 

I 

Energize +24 Vdc control power 

supply (TP2 = +24 Vdc) 

1. Energize K1 (115 Vac conven- 
ience outlet power available). 

2. Energize K2. 



Activate power control circuits and 
energize convenience outlets. 

Start with power available at 
input of mainline CB. 



I 



If the lamp test switch is pressed, 
only the thermal and power check 
indicators light. 



Turn on power on/off switch. 

■ 

Energize K3 

1. Apply power to logic and memory supply. 

2. Apply power to gate and power supply fans. 



ndme 



Q 



Logic andmemory supply energizes regulators. 

1. Bias voltage (20 Vdc ±10%) supplied to -4 Vdc, +6 Vdc, and -30 Vdc 
regulators. 

2. Bulk voltages supplied to each regulator (terminals E1 and E2 of each 
regulator) 

10.2 Vdc to -4 Vdc supply (±10%) 
12.4 Vdc to +6 Vdc supply (± 10%) 
46 Vdc to -30 Vdc supply (± 10%) 

BSCA feature, 
installed 



Yes 



I 



No 



Apply 26 Vac to BSCA -12 Vdc supply ■ 

1. Energize K30 (sense BSCA -12V) 

2. TP9 = Vdc 




-4 Vdc regulator output available 

1. Energize K5 (senses -4V output) 

2. Transfer K5-1 (TP2 = Vdc) 

3. Transfer K5-2 (starts +6 Vdc I 



regulator 



I 



u 



-4 Vdc logic 

supply #2 

Feature 

installed 
No 



Yes 



I 




If -4V logic supply #2 
I Feature and -4V logic 
I supply #3 Feature are 

installed, K17-1 and 
Note:-»{ K19-1 are wired in 

I series with K5-2; if -4V 

logic supply #2 is 
I installed, K17-1 and K5-2 

are in series. 



4 Vdc logic 
supply #3 
Feature 
installed 

No 



Yes 



Energize K17 when 
-4V output is avail- 
able. 

1. TP3 = Vdc 

2. K17 is in series 
with K5-2 



i 



H 



Energize K19 when 
-4V output is avail- 
able 

1. TP4 = 0Vdc 

2. K19-1 is in series 
with K5-2and 
K17-1. 



% 



Start voltage is applied to E12 of the +6V regulator. 

+6 Vdc regulator output available 
1 . Energize K6 (senses +6V output) 

2. TP5 = Vdc (K6-4 contacts) 

3. Activate -4V UV ax circuit (K6-3 contacts) 

4. Energize time delay circuit (K6-1 contacts) 

5. Start -30 Vdc regulator (E1 2 to ground 
when T3 and T4 conduct) 



sgula 



-30 Vdc regulator output available 

1. Energize K8 (sense -30V output) 

2. TP6 = Vdc (K8-2 contacts) 

3. Energize K9, K9A, K9B (Energized by 
K8-1 contacts) 

4. K9 supplies AC power to I/O device power 
supplies 

(220/235 Vac supplied to I/O for 50 HZ 
208/230 Vac supplied to I/O for 60 HZ) 

5. K9A supplies 1 1 5 Vac to printer keyboard 
feature. 

6. K9B supplies 7.25 Vac to the system lamps 
(clock 9 is forced on) and 41 Vac is supplied 
to the use meter power pac. 

I 

+24 Vdc 5424 supply and +60 Vdc 5203 supply 

outputs available. 

1. Energize K10and K11. 

2. K10-1 and K1 1-1 hold K3 energized until 
both +24 Vdc 5424 supply and +60 Vdc 
5203 supply are powered down during a 
normal power off sequence. 

3. TP7 = Vdc (K10-2 contacts) 

4. TP8 = Vdc (K1 1-2 contacts) 

■ 
Energize K12 

1. Turn off power check light (K12-2 contacts) 

2. Remove power on reset and turn off clock 9 
(K12-4 contacts) 



I 



END OF POWER ON SEQUENCE. 
SYSTEM READY FOR PROCESSING 



6 



POWER OFF SEQUENCE 

I 

Turn off power on/off switch. 

■ 
Apply +24 Vdc to -4V undervoltage ax 

circuit to prevent abnormal power 

down sequence (section C of on/off switch) 

■ 
De-energize time delay circuit to turn off -30 Vdc supply. 

(De-energize K9 at same time as time delay circuit.) 

1 . T3, T4 removes start -30V. 

2. Turn off -30V regulator (20 Vdc bias and 46 Vdc bulk 
voltages are present at -30V input until K3 de-energizes). 

I 
De-energize K8 to sense when -30 Vdc supply output is not 

available. 

■ 

De-energize K12 

1. K1 2-2 contacts turn on the power check light. 

2. K1 2-4 contacts activate the power on reset relay line to CPU. 

3. K12-1 contacts are used in the power on sequence. 

■ 

Transfer K9, K9A, K9B contacts to remove input power to 
5424 24 Vdc and to 5203 60 Vdc supplies 

I 

De-energize K10 (sense MFCU 24V) and K11 (sense 5203 60V) 

■ 

De-energize K3 to remove bulk and bias voltages to -4 Vdc, +6 Vdc, 

and -30 Vdc regulators. 



I 



-Note: 



-M K9 de-energizes slower than the time delay circuit. 




De-energize K5 (-4V sense) 
after -4 Vdc output is no 
longer available. (TP2 = 
+24 Vdc - - Turn off power 
check light 



De-energize K6 (+6V sense) 
after +6 Vdc output is no 
longer available. 



-4 Vdc logic 
supply #2 
Feature 
installed 
lNo 



Yes 




r 



De-energize K17 -4 Vdc 
logic supply #2 sense 
after -4 Vdc is no longer 
available. 



-4 Vdc logic 
supply #3 . 
Feature * 
installed 
No 




I 



Yes 

1 




De-energize K19 (#3 
feature -4 Vdc sense) 
after -4 Vdc is no 
longer available. 



Note: 



END OF NORMAL POWER OFF SEQUENCE 



K1 and K2 remain energized as long as +24V sequence control 
voltage is available. 



Power On Sequence 



Power Off Sequence 



1. 
2. 
3. 
4. 
5. 
6. 
7. 

a 

9. 

10. 

11. 

12. 

13. 

14. 

15. 

16. 



Mainline CB On (On/Off switch off) 

+24 Vdc control voltage 

K1 (Convenience outlets) 

K2 (Thermal light turns off I 

Power on/off switch 

K3 (Bias and bulk voltages) _5jm 

K5 (-4V basic) 6_, 

K1 7 (if -4V logic supply #2 Feature is insta lled) 6 , 



1^H 

2"^ 
2mma 
operator action 



K19 (if -4V logic supply #3 Feature is instalJedJ__§JMBMM 

K6 (+6V regulator) ""'"—i 

Time Delay Circuit 1P_mi 

K8 (-30V sense) Uj 

K9 (AC to I/O power supplies) 

K10 (+24V from 5424) 

K1 1 (+60V from 5203) 

K12 (Power up - - Power check light 7, 8, 9 , 10, 12, 14, and 15 , 
turns off) 



12. 



13 



13 



operator action 



14 and 15 



11 



1 5 (K9 de-energizes slower 
^^^■13 than the time delay circuit. 



13 



, 12 




Diagram 6-020. Power Control Sequencing Diagram (Redesign) 
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